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rIMODUCTION

The long-billed curlew Numenius
americanus is the largest of the shore-
birds, and yet is one of North America's
lesser known bird species. Its life history,
ecology, and behavior have, until recent-
ly, received little attention. The paucity
of knowledge about the long-billed cur-
lew relates to its isolated and heretofore
remote ranges and to its status as a non-
game species; nongame wildlife have
only recently begun to receive manage-
ment consideration from governmental
agencies. The breeding range is restrict-
ed to scattered locations in the western
United States, and parts of eastern Wash-
ington still provide suitable nesting hab-
itat.
There is little published information

on the distribution and ecology of the
long-billed curlew, and until recently al-
most all of its known biology was based
on fairly general works written around
the turn of the century (e.g., Bailey 1904;
Bent 1907; Cameron 1907; Dawson 1909;
Dice 1918; Ferry 1910; Grinnell and
Hunt 1929; Oberholser 1918; Shufeldt
1913; Silloway 1902, 1909; Wickersham
1902). More sophisticated long-billed
curlew studies are becoming n$Te-ntk
merous (e.g., Campbell 1972; Forsythe
1967, 1970, 1971, 1972, 1973; Graul 1971;
McCallum et al. 1977; Sadler and Maher
1976; Timken 1969), but as was noted by
Palmer (1967) and Pettingill (1968), there
is still scant information on their breed-
ing behavior.

Objective

The objective of this study was to ex-
amine in depth the nesting ecology and
behavior of the long-billed curlew on a
breeding area relatively free of disrup-
tive huinan activity. Two summers of
fieldwork were devoted to that end, and'
in 1976 a post breeding season survey of
the major National Wildlife Refuges in
Washington, southern Idaho, Utah, Ne-
vada, California, and Oregon enlarged
the scope by providing unpublished rec-

ords of long-billed curlews in those areas.
It is hoped this information will be useful
to agencies or individuals responsible for
the preservation of the long-billed cur-
lew and its habitat.

Status of the Long-billed Curletc

At one time, the long-billed curlew dc-
curred in large numbers over most of the
prairie regions of the United States and
southern Canada. However, by the early
1900s the species had already declined
markedly. That reduction was a result of
(1) overzealous sport hunters, who took
advantage of the curlew's nature of re-
turning to circle over wounded com-
rades, (2) market hunting (curlew wings
brought 740 apiece in 1900, Stone 1901),
and (3) the "reclamation" of vast areas of
their former breeding range for farming
and ranching (Wolf 1931, Sugden 1933).
Today, curlews are restricted to scattered
populations in the West. They are rarely
encountered east of the Mississippi Riv-
er, whereas formerly they were a com-
mon transient along the Atlantic Coast.
The numbers observed on marshes, flats,
and fields today represent a concentra-
tion in a restricted range rather than an
increase in the number of birds (Sudgen
1933). Changing conditions in land use
south of the United States where some
curlews winter have undoubtedlv also
contributed to their reduced numbers.
Long-billed curlews nest from southern
British Columbia, Alberta, Saskatche-
wan, and Manitoba southward to Utah.
New Mexico, and Texas. They no longer
nest in Michigan, Minnesota, Wisconsin,
Illinois, Iowa, eastern Nebraska, and
Kansas (American Ornithologists' Union
1957, Oberholser 1918). They winter
from California, western Nevada, Texas,
and Louisiana southward to Baja Califor-
nia, Oaxaca, Mexico, and Guatemala, and
also from South Carolina to Florida
(American Ornithologists' Union 1957).
Other members of the genus Numenius

in North America are the whimbrel Nu-
menius phaeopus, the eskimo curlew N.
borealis, and the bristle-thighed curlew



N. tahitiensis. On rare occasions, Euro-

pean curlews N. arquata may be sighted

on the Atlantic coast, but they are dis-

placed migrants and not native to the

United States. It is interesting to compare

the relative abundance of the whimbrel,

eskimo, and long-billed curlews today

with their status 100 years ago. At that

time, the whimbrel was the rarest of the

3; today, it is the most common. The es-

kimo curlew is virtually extinct; the last

confirmed sighting having been in 1972

(Iversen 1976). Possibly, the long-billed

curlew can hold its own, but only if mea-
sures taken to preserve it are soon forth-

coming.
Although the curlew is a protected

species throughout North America, the

process of habitat destruction continues

at an ever increasin * rate causing their
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tnnumbers to decline. In both southeastern
Washington and northeastern Oregon, an TAXONOMY OF THE

^estimated 30,000 acres per year of curlew LONG-BILLED CURLEW
nhabitat are lost to cultivation (J. E. Kurtz t

1976, Refuge Manager, Umatilla National The long-billed curlew (family Scolo-
r"Wildlife Refuge, Umatilla, Oregon 97882, pacidae, order Charadriiformes) is closely
0ppers. comm.). In view of that, public related to the snipe, sandpipers, and vel-

lands such as National Wildlife Refuges lowlegs. In the early 1900s, considerable
p'-and the Department of Energy Hanford debate was going on concerning the sta-

Site where curlews occur are bound tot -tu-s4 the 2 races of the long-billed cur-
become and islands of refuge in a sea oflew and over correct names to be used

Cn irrigated farmland. For the foreseeable (Bishop 1910, Grinnell 1921, Oberholser

future, lack of habitat protection threat- 1918, Ridgway 1919). Evidence pre-
^ ens the survival of the long-billed cur- sented points toward a smaller northern

,^lew. Apparently, in response to this sit- race versus a larger southern race, but
uation, the U.S. Department of the there is notable size overlap between

C'Interior (1973) has categorized the long- them. The American Ornithologists'

billed curlew as "status-undetermined," Union (1957) distinguishes between the
which means that it has been suggested 2 in their checklist, accepting the names

as possibly threatened with extinction Numenius arnericanus americanus and
but sufficient information is not available N. a. parvus. The bird I studied in south-
to determine its status. More information eastern Washington belongs to the small-
is needed. er race N. a. parvus.
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DESCRIPTION OF STUDY AREA

General Description

The U.S. Department of Energy's Han-
ford Site comprises 1,476.3 km2 or
147,715.5 ha of shrub-steppe vegetation
at the southern end of the lower Colum-
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bia Basin in southeastern Washington
(Fig. 1). Formerly in private land hold-
ings, the Atomic Energy Commission ac-
quired the land in 1943 as a national se-
curity area that was closed to agriculture,
grazing, and unofficial travel. For the
most part, all of the original residential
and commercial buildings have been re-
moved and only remnant trees and con-
crete weir boxes stand as testimony to the
irrigation that once serviced the area. To-
day, there are 12 controlled or limited
access areas on the Hanford Site,adeztti-
fied by area numbers (e.g., 300 Aiea, 26-6-
E Area, 100-H Area, etc.). Each of those
areas is totally enclosed by a high anti-
personnel fence.

Physical Features

The most striking topographic feature
of the Hanford Site is Rattlesnake Moun-
tain which bounds the site on the south-
west. For 5 km, the crest of the mountain
is 1,100 in high. The northern slope drops
steeply to 650 in and then eases down to
Cold Creek Valley at 150 in. North of
Cold Creek Valley, the land surface again
rises to a plateau at about 225 in near the
center of the Hanford Site. From there,
the terrain slopes downward toward the
Columbia River through a series of
benches or terraces. The Gable Moun-
tain-Gable Butte complex consists of 2

large basaltic rock outcroppings that rise
to a height of 338.94 and 224.94 in, re-
spectively, between the central plateau
and the northern reaches of the river. The
northern shoreline of the Columbia River
is marked by the steep-walled "White
Bluffs" rising 70-100 m above the bank
for about 11 km; steep banks are also
found along the eastern border of the riv-
er above the city of Richland. Two sets
of dunes cross the Hanford Site. About
3,000 ha of active sand dunes form a belt
6.4 km wide immediately south of Han-
ford townsite to a point opposite Ringold
on the eastern bank of the river. The sec-
ond group of dunes focuses on the area
between Horn Rapids on the Yakima Riv-
er and the 300 Area, with the dune belt
dying out to the northwest and southeast.
The dunes trend northeastward.
The Columbia River is the largest body

of water in the region and flows within
the Hanford Site for 83 km. Twenty is-
lands that range in size from 2.7 to 135.0
ha lie within that stretch of the river. The
river is approximately 800 in across and
flow is manipulated at a series of hydro-
electric dams upstream. Other bodies of
water include 4 small ponds on or near
the centrally located plateau, Rattlesnake
Spring at the base of Rattlesnake Moun-
tain, and several flowing wells in the
northeastern corner of the site.

Vegetation

Common and scientific names of all
plants mentioned are listed in the Ap-
pendix.
Three major vegetational types (Fig. 2)

occur on the Hanford Site west of the
Columbia River (Cline et al. 1975): (1)
the sagebrush-bitterbrush/Sandberg's
bluegrass-cheatgrass type covers the low
elevations in the eastern and southeast-
ern parts of the site and occupies the
sandiest soil short of dunes, (2) the sage-
brush/bluebunch wheatgrass-Sandberg's
bluegrass type is confined to the Rattle-
snake Hills at elevations above 274 in,
and (3) the vegetation that occurs as a
broad zone between those 2 types is the

Fic. 1. Washington State showing Columbia River
Basin and the location of the U.S. Department of

Energy Hanford Site.
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sagebrush/cheatgrass-Sandberg's blue-
grass type. A general paucity of herba-
ceous cover tends to favor invasion by
Russian thistle.
Although much of the Hanford Site was

undeveloped at the time of its inception,
several farming communities were dis-
placed. The fields were left fallow and
were soon invaded by cheatgrass. Nota-
bly enough, those abandoned fields, sur-
rounded like islands by stands of native
vegetation and isolated over time from
human intrusion, provide the suitable
nesting habitat for the long-billed curlew
on the Hanford Site. Furthermore, the
presence of a loose substrate in those
fields seems to be an important factor in
determining which areas are utilized by
curlews.

1MBIA
YER
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FIG. 2. Boundaries of the 3 major vegetational
types on the Hanford Site, southeastern washing-

SVenther
ton.

The climate of the Hanford area is
greatly influenced by the Cascade ^loun-
tain Range to the west. Annual precipi-
tation at the Hanford Meteorology Sta-
tion (at 223 m elevation near the center
of the site) averages 16.5 cm but has
ranged from about 7 to 30 cm during the
past 30 years. On the average, 60 percen^
of the precipitation falls between Octo-
ber and February. Precipitation de-
creases after the 3 wettest months of No-
vember, December, and January, but
increases again to a secondary maximum
in June. June is also the month of the
highest average wind speed, and only
once in 7 years will it have even 1 day
with a peak gust under 21 kph. Decem-
ber, on the other hand, is the month of
lowest average wind speed and has an
average of 10 such days. The climate of
the Hanford region can thus be described
as having windy springs, hot and dry
summers, and moderately cold winters.
July is the hottest and driest month,
whereas January is the wettest and cold-
est month.
Temperatures

0.6 C cooler than
tion for the year
mal, making 1976

ord in the Hanford arear. The spring and
summer of 1976 were also windier and
cloudier than normal. Even so, the spring
growth of plants was for the most part
unaffected, and the weather in general
did not appear to be detrimental to suc-

^ces:sf,ul curlew nesting.
The weather during 1977 was bizarre,

with many months being substantiallv
warmer or cooler than normal and with
precipitation during usually dry months.
Coupled with the shortage of precipita-
tion in 1976, drought conditions persist-
ed until August when sudden rains final-
ly initiated the "spring growing season"
for many plants. Consequently, when the
curlews arrived in March many plants
had not germinated or bloomed, includ-
ing the cheatgrass. The only nesting cov-
er in the fields was the dead vegetation
from the previous year.

Specific Study Sites

Although the entire Hanford Site west
during 1976 averaged of the Columbia River was surveyed for
usual. Total precipita- curlews, only 3 study sites were selected
was 46 percent of nor- for concentrated behavioral observations
the driest year on rec- (Fig. 3). (Because of its relative inacces-

EM SAGEBRUSNlBLUEBUNCNHM1IEAIGRASS-
SANDBERGS BLLECk1SS

SAGEBRUSH-BIi1ERBR11SHI5ANBBERGS
BELFCRASS-QIEAiGRASS

SAGEBRUSHICHFATGMSS-SANDBERGS
-----sS
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sibility, the Hanford Site north of the Co-
ltunbia River was not included in this
study. However, groups of birds from the
Waihluke Slope area north of the Colum-
bia River are included under the topic of
STAGING AND DEPARTURE.)

(1) The 300 Area study site was the pri-
mary study area. Located west of the 300
Area and approximately 0.8 km from the
Columbia River, that site encompassed
approximately 10.36 km2 of sagebrush-
bitterbrush/Sandberg's bluegrass-cheat-

Ftc. 3. The Hanford Site in southeastern Washington with asterisks (*) to show location of concentrated
study areas.
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grass vegetation and former homesteads
with a few remnant trees. Sandy, shrub
covered ridges and small dunes are pres-
ent and separate the relatively flat nest-
ing fields (Fig. 4). The topography is
gently undulating and broken and lacks
well-defined surface drainage channels.
In the spring, the ridges and dunes dis-
play a burst of flowers: long-leaf phlox,
prickly-pear cactus, pale evening prim-
rose, balsamroot, desert parsley, lupine,
yarrow, fleabane, antelope bitterbrush,
broadiaea, wallflower, and tarweed fid-
dleneck. Later in the summer, Russian
thistle germinates in the fields and be-

drops off abruptly near the 100-H Area,
but it descends more gradually towards
the 100-D Area where a large cobble
beach of riverwash extends out along the
water.
(3) The 100-F study site of approximate-
ly 5.18 km2 was southeast of the 100-F
Area along the Columbia River. Though
not visited as frequently as the first 2
areas, it was used most consistently for
observations during the brood period.
There is 1 large main field of very dense
cheatgrass, and a test well access road
runs north and south through the site di-
viding the field. Along the northern edge

comes more prominent. is an old burn now covered with black-
The fields themselves are cheatgrass ened big saaebrush stumps, Russian this-

mixecl with S iclberg's bluenrass with
occ;isiona

tle, and grasses. Sagebrush/cheatgrass-
l patches of Jim Hill mustard.

Variations
Sandberg's bluegrass vegetation sur-

of this include 2 fields with
bluebunch

rotmcls several smaller cheatgrass fields.
wheatgrass sparsely distrib- Sand clropseed is very prominent in one

field and asparagus continues to come uputed, and a field with gray rabbitbrush
and big sagebrush sparsely clistributecl.
The

each year in another. Jim Hill mustard
main vehicle entrance to the site is

via
occurs over much of the site, and several

a test well access road. trees grow alonn the river bluff. The to-
(2) The 100-H/100-D study site was be
tween

pography is gentlv undulating with sandy
the 100-H and 100-D Areas di- ridges except for the fields leveled when

originally fanned.rectly adjoining the Columbia River.
That location is markedly different from

$ the 300 Area study site in physical ata^' "'^x
t.+„ pearance (Fig. 5). It is larger (approxi-

mately 15.48 km2), more open, and lacks
" the lushness of vegetation at the 300 Area

site. The major vegetational type is sage-
brush/cheatgrass-Sanclberg's bluegrass.

cy` It is comprised almost exclusively of
abandoned fields and orchards with only
scattered areas of sparsely distributed
shrubs (big sagebrush, spiny hopsage,
gray rabbitbrush, and buckwheat). Most
of the fields are cheatgrass-Sandberg's
bluegrass; Jim Hill mustard is extensive
in some areas and Munro globe-mallow
is common, blooming profusely in the
spring. There are 2 groves of trees along
the river, several old fruit orchards, and
individual trees planted at old homesites.
The entire site is criss-crossed with old
roadways, most of them originally aban-
doned by the Atomic Energy Commis-
sion. The surface is relatively flat and de-
clines toward the river. The shoreline

PROCEDURES AND METHODS

Scientific Nmnes

Common and scientific names of birds
follow the American Ornithologists'
Union Checklist of North American Birds
(1957), names of mammals follow Hall
and Kelson (1959), and names of amphib-
ians and reptiles follow Stebbins (1966).
Plant identification and names follow
Hitchcock and Cronquist (1973).

Summary of Records

In addition to the data collected in the
field, I compiled all the available records
forthe long-billed curlew on the major
national wildlife refuges in Washington,
southern Idaho, Utah, Nevada, Califor-
nia, and Oregon. Census information was
taken from the refuge quarterly reports
for 1960 and 1970 to June of 1976. 1 also
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drew upon communications with Han-
- ford Site personnel, U.S. Fish and Wild-

life Service personnel, and reports of pri-
vate individuals.

Study Areas
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The 300 Area study site was selected
because it supports the highest density of
nesting long-billed curlews on the Han-
ford Site. It also contains the major hab-
itat types used by long-billed curlews in
other southeastern Washington breeding
areas.
Fieldwork started 15 March 1976 and

covered the breeding seasons of 1976 and
-1977. I visited the 300 Area study site
daily from early March until mid-July
when all the curlews were gone. I spent
time at the secondary study sites on a ro-
tating basis, the time of day, duration,

and frequency of those visits depending
upon the phase of the breeding cycle.
Other areas of the Hanford Site were cen-
sused weekly or biweekly.

Descriptive details of the Hanford Site
were developed from my field notes ^LI,S."
Geological Survey maps, and Batfelle,
Pacific Northwest Laboratories' docu-
ments (Cline et al. 1975, Stone et al.
1972).

Habitat Analysis

Replicated 50-m transects were laid
out in each of the major curlew utilization
areas. The transect lines were chosen so
as to characterize the nesting fields and
the feeding habitats of each area. Canopy
coverage provided by herbaceous taxa
was measured by reading 50 2 x 5-din
plot frames systematically spaced at 1-m
intervals on each line transect. From 100
to 300 plots were read in each area, de-
pending on the variability and utiliza-
tion. Canopy coverage for each taxon was
estimated visually using a method devel-
oped by Daubenmire (1959). A modifi-
cation of the method was to separate
species into litter and live categories and
to treat the 2 categories as separate "taxa"
for analysis. Total live canopy coverage

and total litter canopy coverage were also
estimated. As classification numbers are
often modified by individual investi-
gators using that method, they are given
here: 1= 0-5 percent, 2 = 5-25 percent,
3 = 25-50 percent, 4 = 50-75 percent,
5 = 75-95 percent, and 6 = 95-100 per-
cent. Frequency of occurrence was cal-
culated as percentage of the total number
of examined plots in which a particular
taxon was present. All field data on hab-
itat analysis were obtained between 6
and 13 June 1977.

Weather Data

Summarizations of the climatological
data from the Hanford Meteorology Sta-
tion at 223 m elevation near the center of
the Hanford Site have been used.

Observations on Curlew Behavior

Observations, aided by 7 x 50 power
binoculars and a 15-60 variable power
spotting scope, were made in 2 ways. The
first, and most productive prior to hatc•h-

ting, was from 6 stationary blinds placed
in strategic locations that overlooked 8
territory nest fields on the 300 Area stud^."
site. The blinds were constructed of
brown burlap and measured 1.2 x 1.2 x
1.5 m with a window on each side that
could be pinned open or closed. At the
300 Area study site, my truck was always
parked in the same location, and set path-
ways to the blinds were used. That rou-
tine was intended to reduce impact on
the vegetation and to habituate the birds
to my presence as much as possible.
The second means of observation was

from a pickup truck parked along a road-
way and was used during the entire 1976
'breeding season. During 1977, it was
used on all curlew areas other than the
300 Area study site and for all brood pe-
riod observations. The majority of the be-
havioral observations were made in the
open fields where the birds could be
seen readily, and descriptions of displays
are based on what was considered typical
for the'species.
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Nest Study

After the long-billed curlews had start-

ed incubating at the 300 Area study site

in 1976, the fields were searched system-

atically for nests. However, sitting and

watching the birds proved less destruc-

tive to the grass cover and far more pro-

ductive in locating nests. A nest location

was first approximated using the sur-

rounding features during nest relief, then
approached and marked with a small

white flag placed about 5 in away.
The eggs in each nest were weighed in

a plastic bag using a 300-g spring scale

and individually marked with a colored

dol on the tip of the small end. The eggs

were subsequently weighed weekly until
hatching. By the identifying dots, I was

able to study the fate of each egg, the

hatching sequence within the nest, and
the duration of hatching. After each ex-

amination, the area around the nest and

along the approach route was sprinkled

with paradichlorobenzene granules to

mask my scent that might otherwise lead

coyotes Canis latrcrns or
lian predators to the ne
hatching, the broken shells

ed from each nest. Eggs
hatch were also collected.
During the 1977 breeding season, ac-

tive nests were not approached and the

nest fields were not traversed. Walking
through the fields left scars for the re-
mainder of the season and tended to dis-
rupt behavioral patterns. At the end of
the breeding season, scrapes were mea-
sured, photographed, and described.

Capturing and ]3CLn(llnl;

Standard U.S. Fish and Wildlife Ser-
vice bands (size 5) were placed above the
foot on all captured long-billed curlew
chicks. A numbered, colored, plastic leg
band (National Band and Tag Co., New-
port, Kentucky) placed on the opposite
leg was used to identify each individual
bird, year, and place of origin. Most
chicks were weighed, measured, and
banded as soon as they hatched. Others

15

were caught by hand later. I withheld
marking the birds in any way that mfght
adversely affect their natural camouflage
and make them more susceptable to pre-
dation. Notes requesting band returns
were sent to North American Bird Band-
er, National Audubon Society, The Mur-
relet, The Auk, The Wilson Bulletin, The
Wildlife Society, and The Condor for
publication. Flyers were also sent to
Mexico and to all the national wildlife
refuges in Washington, Oregon, Idaho,
California, Arizona, Nevada, Utah, New
Mexico, and Texas requesting informa-
tion on band sightings.

Censusing

Censusing of long-billed curlews on
the Hanford Site was done throughout
the breeding season by making weekly
road counts that consisted of stopping
every quarter mile (0.4 km), walking a
short way off the road, imitating a curlew
call, and recording the number and sex
of the curlews that responded. Birds

counted at loafing and staging
daily basis toward the end of
eason. Also in 1977, 1 Colum-
census was made by boat in
islands and shorelines be-

tween Vernita Bridge and Richland were
searched.

Weights and Measurements

Each chick captured for banding was
also weighed and measured. Small chicks
were weighed in a plastic bag with a 300-
g hand-held spring scale. Larger juve-
niles were weighed on a 1,610-g platform
balance with their wings secured with
Velcro straps. Measurements were taken
on all birds with vernier calipers or a
millimeter straightedge. The measure-
ments are described here as some do not
follow conventional methods. (1) Length
of tarsu.s (tarsometatarsus) as measured
diagonally from the point of the tibia/
metatarsus joint behind, to the point of
the metatarsus/middle toe joint (Fig. 6a).
(2) Length of exposed culmen from the

other mamma- „t .^avere also
st site. After arAs on a
were collect- the 1977 s
that failed to bia River

which the



--1^

_A,...d

^

--^
-^®

^•

_^.

^
'.

16 WILDLIFE MONOGRAPHS

tl e

^.ag

FiG. 6. Mexsurements of long-billed curlews. a,
Length of txrsus; h, Length of exposed culmen; c,
Length of bill from gape; d, Length of middle toe;

e, Length of hallux; f, Length of closed wing; g,

Length of tail; h, Extent of wings with feathers.

point where the feathers of the forehe
end straight to the tip of the culmen (F
6b). (3) Length of bill from gape as mc
sured by the chord, straight from the
of the maxilla to the corner of the mor
(Fig. 6c). (4) Length of middle toe
measured on the dorsal surface with t
foot bent back from the point of the joi
with the tarsus to the tip of the toe excl
sive of the claw (Fig. 6d). (5) Length
hallux as measured along the ventral si
face between the point of juncture wi
the tarsus and the tip exclusive of t.
claw (Fig. 6e). On older juveniles, wi.
chord and tail measurements were al
taken. (6) Length of closed tcing (wit
chord) as measured from the farthest a
terior point to the tip of the longest p
mary, without attempting to straightt
the curve of the feather (Fig. 6f). (
Length of tail as measured from the i
sertion point of the 2 middle rectrices
the tip of the longest tail feather whc
the tail is closed (Fig. 6g). Three chic
were recaptured at a later date and we
again measured and weighed.
Four adult long-billed curlews we

collected, weighed, and also measured
above. In addition, the extent of tcini
with feathers was measured as the di
tance between the tips of the ou
stretched wings from the fitrthest prima:
tip on one side to the farthest primarv t.
on the other by laying the bird flat on i
back and grasping each wing at the carp
joint to spread the wings out along a ruL
as far as possible without injuring tl
bird or flattening the wing yuills (Fi
6h). Study skins were prepared an
placed in the Puget Sound Jluseum
Natural History, Tacoma, Washington.

Predation Study

Time-lapse cameras (Fitzner 197'
were set up in several blinds overlookin
nests at the 300 Area study site to recor
predation. The cameras were mounted i
rainproof boxes lined with foam, the
mounted on wooden stakes inside th
blinds. The cameras were set to take
frame every 60 sec. When the predator a
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a nest site was not seen or filmed, the
remaining evidence was examined for
possible identification of the predator.

Sex and Age Determination

I judged sex of adult long-billed cur-

lews by configuration and length of the

bill in proportion to the head. In profile,

the bill of the female is more than 3 times

the length of the head; in the male, the

bill is 3 times or less than the length of

the head (Fig. 7). In addition, the bill of

a male has a more perfectly symmetrical

curve whereas the female bill is rather

flaton top with a more pronounced curve

towards the tip. That method of clistin-

.(Lnshlnn sex was devised by M. M. Tre-

maine (1976, Ornithologist, P.O. Box

31152, Omaha, Nebraska 68131, pers.

comm.) for curlews in Nebraska and is

accurate and easy to use after a little ex-

perience. Also, the femaile of a pair is

often up to one-third larger than the

male, but is a difficult criterion to use un-
less both members of the pair are preseiyt
for comparison. Juveniles (birds of tlt@
year) can be separated from adults by

their noticeably shorter bill length.

Data Analysis

Program COVER (Satter and Owzarski

1979) written specifically to handle hab-
itat analysis data obtained with Dauben-

mire's (1959) method was used to com-
bine the habitat data. That program
provides the following: percentage cov-
erage by species, relative coverage and
species diversity, and frequency of oc-
currence. lVeights and measurements
were compared with t-tests.

PLUNSAGE, MORPHOLOGY, AND

SEXUAL MATURITY

Plumage

Adults

The plumage of adult long-billed cur-
lews is well described by many authors

-^ ^..

17

• ; .

Fic. 7. Comparison of bill length of ineile and fe-
male lonq-billed curlews. Female in foreground.

(Bailey 1904, Bent 1962, Brooks 1920,
Dawson 1909, Crinnell and Hunt 1929,
Griscom 1939, Palmer 1967, Rfdgway
1919, Suckley 1860, Wilson and Bona-
parte 1831). Palmer (1967) and Ridgway
(1919) made a distinction between nup-
tial and winter plumages, and both noted
that in the winter plumage the under
parts are darker or deeper pinkish in col-
or. Bent (1962) reported the juvenile
plumage to be somewhat more tawny
than the winter adult plumage, especially
below, and the streaks on the neck and
the breast to be fewer and narrow. Suck-
ley (1860) thought the overall rufous
shade of the adult plumage to be more
distinct in the young. On the basis of the
4 adult study skins in nuptial plumage I
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TABLE 1.-WEIGHTS (G) AND MEASUREMENTS (MM) OF LONG-BILLED CURLEWS AT HATCHING, HANFORD
SITE, SOUTHEASTERN WASHINGTON, 1976

Chick
no,

Hatching
date Weight Tarsus

Culmen

From gape Exposed Viddletoe

1 11 May 52 47.1 27.0 20.3 33.8
2 11 May 51 45.3 27.0 20.2 34.4
3 11 May 50 43.3 25.3 20.7 33.8
4 11 May 56 44.3 26.0 19.6 33.5
5 11 May 51 45.2 25.2 18.5 33.5
6 12 May 50 43.6 25.3 20.6 35.8
7 12 May 44 45.1 23.9 21.5 37.7

8 13 May 56 45.2 26.5 21.3 35.4
9 13 May 52 46.5 27.8 20.3 35.1
10 131iay 53 42.8 24.8 19.0 34.8

11 14 May 47 44.2 24.5 19.5 38.0
12 14 May 50 42.5 24.7 20.2 35.9
13 14 May 49 44.7 26.2 21.5 36.9

14 25 May 48 46.7 25.8 21.1 36.0
15 25 May 50 43.8 25.2 22.0 35.7
16 25 May 50 45.5 26.5 22.3 35.5

17 29 May 45 39.7 23.2 18.5 30.6
18 29 May 47 42.5 26.5 20.8 35.0
19 29 May 46 40.4 28.5 22.1 3-1.2
20 29 \laF 47 41.6 25.6 21.9 32.4

23 3 Jun 53 48.5 28.5 24.5 37.0
24 3 Jun 46 46.5 30.0 25.0 3,-.1

\[ean±SE 49.7:t 0.69 4431-0.47 26.1-0.34 21.0-_0.35 35.1=0.38

prepared and 4 juveniles examined clur-
ing the postnatal molt, I found the follow-
ing:

(1) the streaks on the neck were fewer
and less pronounced (narrow and small-
er) in the juvenile pllunttge than in the
nuptial plumage (per Bent),
(2) except for a few lateral feathers, the
breast of the juveniles was completely
unstriped, unlike the adults that are con-
spicuously striped, and
(3) the juvenile plumage was more ru-
fous or with a deeper pinkish-cinnamon
cast than the nuptial plumage (per Suck-
ley). If the adult winter plumage is a
deeper pinkish or rufous than the adult
nuptial pltunage, then the juvenile plum-
age may be more tawny when compared
at that time (per Bent).

Grinnell and Hunt (1929) reported that
the female long-billed curlew has a much
pinker flush over the body and wings

than the male, and that as a rule the male
shows more white on the wing coverts.
I cannot pick out either characteristic in
the 4 study skins I prepared (1 female
and 3 male), and the sexes appear indis-
tinguishable on the basis of plumage. In
addition, my field observations did not
reveal any sexual dimorphism in pltnn-
age. Individual birds could be identified
by feather aberrations and/or variations
in the feather patterns, but could not he
used as a key to the sex of the bird.

Chicks

The downy young were described
briefly by Allen and Kyllingstad (1949),
Bent (1962), Palmer (1967), and Ridgway
(1919) as basically buffy colored with ir-
regular dark brown markings. According
to Bent (1962), the buffy color varies from
"warm 1>uff' on the breast and flanks to
"cream buff" on the f:Ice, upper parts,
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TABLE 2.-WEIGHTS (G) AND MEASUREMENTS (MM) a larger number of chicks were exam-

OF LONG-BILLED CURLEWS AT HATCHING IN UTAH ined, one probably would find a grada-
(FORSYTHE 1973) AND COLOR.4D0 (GR4UI. 1971)

tion of colors from one extreme to the oth-

Ex`^osedChick Hatching
no, dnte Weight Tnrstu culmen

er.

Utah Weights and Measurements
1 24 May 1966 56.6 35 22
2 24 May 1966 55.6 31 21 The weight and measurements of 22
3 24 May 1966 57.6 41 21 long-billed curlews at hatching are aiven

Colorado in Table 1. Table 2 gives those measure-

1 3 Jun 1969 66.0 46.0 22.0 ments at hatching published by 2 other
2 3 Jun 1969 62.0 47.0 22.0 authors, but neither of them described
3 3 Jun 1969 62.0 47•5 22•0 their measurement procedures. I believe

weinht and exposed culmen measure-
ments are comparable between us, but

and belly, and to "cream color" on the not the tarsus length because the wide

throat with the crown even paler. variation suggests different measuring
After banding several chicks at the 300 techniques. A Bonferroni t-test (Miller

Area study site, I noticed what at first ap- 1966) indicates that the weights from the
peared to be 2 color phases in the newly 3 studies are significantly different from

hatched chicks. Of 6 broods, 3 chicks one another (a = 0.0^D); the lonobilled

were entirely "cream colored" on the curlew chicks from Washington were sig-
breast and belly and 10 were "warm nificantly lighter at hatching than those

buff" to varying degrees on the breast from Utah or Colorado. On the other

and belly. The 3 "cream colored" chicks hand, an analysis of variance on the

were from separate nests. I thought this length of the exposed culmen does not
mioht indicate a difference in sex, but K1I slit9w significant variation among the 3
12 chicks from 5 broods banded at the groups (a = 0.05).

100-H/100-D study site were cream col- Table 3 gives the weight and measure-

ore<i, and the probability is remote that ments of juveniles and adults. Forsythe
all the chicks \vould be the same sex. If' (1973) reported the growth in length of

TABLE 3.-WEIGIITS (G) AND MEASUREMENTS (MM) OF JUVENILE AND ADULT LONG-BILLED CURLEWS,

HANFORD SITE, SOUTHEASTERAr WASHINGTON, 1976-1977

Gdnren

Bird Hatchfn \VinR From Middle Wing

no, dute Sev Ai;c' \\'cil;ht chord T:vsus gape Expo.ed Tail toe Hallux span

21 3 Jtm 1976 Unk Juv 164 - 72.5 45.2 38.5 - 43.0 10 -

22 3 Jun 1976 Unk Juv 187 - 73.0 47.2 39.7 - 43.4 10 -
25 7 Jun 1976 Unk Juv 129 - 63.5 43.7 38.7 - 42.0 10 -

52 19 May 1976 Unk 8 clays 55 - 49.6 30.7 22.8 - 37.7 11 -
21' 10 Jtm 1976 Unk Juv 250 - 81.9 53.4 48.4 - 44.4 10 -

13" 14 Jun 1976 Unk 31 days 383 182 89.2 62.8 56.0 - 47.1 12 -

26 9 Jun 1977 9 Ad 533.9 269 88.4 129 131 108 45.8 10 944
27 9 Jun 1977 d Ad 494.4 255 88.2 124 120 99 44.8 11 887
28 9 Jun 1977 d Ad 502.2 269 87.9 116 113 109 43.4 11 909

29 15 Jun 1977 d Ad 541.4 272 86.8 120 120 108 46.2 10 918
30 13 Jun 1977 Unk Juv 308.3 163 89.4 59 54 62 43.0 11 -

Ad = adult, luv = juvenile chick of w;kuown age
' Recaptured after bmnded as chick, see Table 1.
Recaptured ;dter bxnded as juvenile.
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GRINNELL119211-N. AMERICANUS ..................... .............. 20D'

OBERHOLSER119181-N.A. AMERICANUS .............. .............. 20M

R IDGWAY 119191- N. A. AMERICANUS .................. ............. 2LYH

OBERHOLSER 119181-N.A. PARVUS ................... .............. 200+

RIDGWAYIl9191-N.A. PARVUS ...................... .............. 200+

ALIEN-N.A. PARVUS ................................ .............. 20M

GRINNELL 119211 -N. AMERICANUS ................... ............... 20M

OBERHOLSER 119181 -N.A. AMERICANUS ............ ............... 2EM

RIDGIVAY I19191-N.A, AAIERICANUS ................. ............... 200.

OBERHOLSER 119181-N.A. PARVUS .................... ............... m

RIDGEWAY119191- N.A. PARVUS ..................... .............. 20D•

AL1EN -N.A. PARVUS .............................. .............. M

[,v

^+,° EXPOS E D CU IlAENdd

GRIN4ELL 119211-N. AMERICANUS ................ ....... IDN

OBERHOLSER119181- N.A. AMERICANUS ........... .......10DL

RIDGWAYIl9l91-N.A. AMERICANUS ............. ....... ION

OBERHOLSER 119181 - N.A. PARVUS ............... ....... lDN

RIDGWAY119191-N.A. PARVIIS • ................. ....... IDM

ALLEN - N.A. PARVUS .......................... ....... 'Co.

EXPOSED CULMEN 99

...............GRINNELL119211- N. AMERICANUS ....... lOiN

OBERHOLSER119181-N.A. AMERICANUS .......... ....... llO^

RIDGWAY119191- N.A. AMERICANUS ............. ....... 10DL

OBERHOLSER119181- N.A. PARVIIS .............. ........ 100'

RIDGWAY119191- N.A. PARVUS . ................ ....... 100+

ALLEN - N.A. PARVUS .......................... ....... ]OD+

b

TAILdd

GRINNELLl19211-N. ANtRICANUS ... ............

OBERH0.SER 119181- N. A AMERICMNS ..........

RIDGAAY119191-N.A. AMERICANUS .............

OBERHOLSERI19181-N.A. PARVUS ................

RIDGWAY 119191- N.A. PARVUS ..................

ALLEN - N.A. PARVUS ..........................

TAIL 99

GRINNELL119211-N.AMERICANUS.....

OBERHOLSERIl9181-N.A. AMERICANUS

RIDGWAY 119191- N. A AMERICANUS .,

OBERHOLSERIl9181-N.A. PARVUS ...

RIDGWAYl19191-N.A. PARVUS ......

ALLLN - N.A. PARWS ...............
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Fic. 8. Presentation of measurements (mm) of adult long-billed curlews. a, Wing chord; b, Exposed
culmen; c, Tail. Values are maximum, minimum, and mean.
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TABLE 4.-Co\SPARISON OF AVERAGE ( MEA2I i' SE) WEIGHTS ( G) AND MEASUREMENTS ( \f\f) OF ADULT

MALE AND FEMALE LONG-BILLED CURLEWS FROM WASHINGTON (THIS STUDY) AND CALIFORNIA (GRIN-

NELL 1921). FIGURES IN PARENTHESES INDICATE THE NUMBERS OF SPECIMENS

Weight CuLnen Wing chord Tail

Males
California (7) 693.0 :t 21.85 132.91 :t 3.59 261.0 ^ 2.94 10.3.62 ± 1.72
Washington (3) 512.67 ± 14.54 117.67 ± 2.33 265.33 ^ 5.24 105.33 ^ 3.18

Females
California (8) 815.64 ^ 36.34 175.81 ± 6.11 282.63 t 2.67 105.84 ^ 1.09'
Washington (1) 533.9 131 269 108

' Only 7 specimens.

the exposed culmen, t211•SL1S, and middle Age at First Breeding
toe of chicks to be linear but not at equal
rates. I do not have enough data points to I observed small flocks of birds that

0` determine line:u-ity. would pass through the nesting areas af-

In the same format as presented by ter nesting %<<;s well underway. Those

Grinnell (1921), Fig. 8 compares the small groups would frequent the areas

adult measurements found by me, Grin- adjacent to the territorles for up to a week

Oberholser (1918) , and Ridg-nell (1921) at a time where they would be seen walk-,
way (1919). The latter 2 authors classified ina and feeding leisurely as a group.

6+ their specimens into subspecies on the They showed no migratory restlesssness.,
basis ofsize, but as Grinnell (1921) point- Occasionally, such a group would alight

ed out, there is a significant degree of in one of the nest fields to feed, but were

overlap between the 2, and most of tlp^w •,-xaI-,^ly driven out by the territory holders.

measurements are for migrants. The ln addition to this group behavior which

specimens from Washington tend to align is distinctive from that of migrants, the

more closely.vith the V. a. parrus spec- group members all appeared to have a

imens of Ridgsvav and Oberholser than shorter, male length bill. Taverner (1934)

^ with their N. a. americanus specimens. stated that the bills of curlews continue

This is particularly apparent for exposed to grow for some time after apparent ma-

culmen, and the shortness of the bill in turity. Possibly, the birds I observed

parutas as compared with alnericanias is were 1-year-old subadults that would not

the characteristic emphasized most. reach sexual maturity until the following

Comparing the measurements of the 3 year and whose bills were, therefore, not

males from Washington (collected on yet fully developed.

their breeding grounds) with the 7 males
(collected as migrants) measured in Cal-
ifornia by Grinnell (1921), those for body DISTRIBUTION
weight and length of exposed culmen cli4=
fered significantly (t-test, a = 0.05). Wing The present distribution of the long-
chord and tail measurements, however, billed curlew has not been adequately
showed no significant difference at the described; although common in parts of
0.05 level. Table 4 summarizes his data its range, its distribution and abundance
and mine. In summary, those weights throughout its range are poorly under-
and measurements confirm the place- stood. Included in this section is infor-
ment of Washington bred long-billed cur- mation from national wildlife refuge rec-
lews into the smaller, northern subspe- ords, that is tenuous at best but does
cies, parvus. provide distributional data on long-billed
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those, nesting populations are thought
not to occur at Imperial or Havasu, the
birds being uncommon migrants. Al-

M110MANA though curlews are year-round residents
in the Sacramento Valley (where Sacra-
mento, Colusa, and Delevan are located),
they are not known to nest (Manolis and
Tangren 1975). Long-billed curlews are
also present throughout the year in van•-
ing numbers in the Imperial Valley (Sal-
ton Sea), but again are not known to nest
(McCaskie 1970).

Washington

C?

P':

co

i".

N 1

^.,.

^

I,I..,^„o • „^^:..RIo..
^^, • I:^.

NEVADA

CALIFORNIA

..:.,.

^ e I41MY.^ [i[y.

UTAH Within the state of Washinaton, most of
the curlew population is restricted to the
Columbia River Basin. Fig. 10 shows the
areas within and adjacent to the state
where known breeding populations exist.
Additional populations undoubtedly ex-
ist elsewhere in the state as well. The
distribution of curlews on the HanfordARIZDNA
Site is shown in Fig. 11.

/ ..
^

FiG. 9. Locations of national wildlife refuges from
which records were obtained.

curlews in the areas where it was col-

lected.

Breeding Range

Western United States

National wildlife refuge records I have
summarized show curlews during the

breeding season on or near the following
refuges (Fig. 9): Columbfa, Saddle
Mountain, McNary, Toppenish, Cold

Springs, Umatilla, Deer Flat (Sand Hol-

low area between Ontario and Caldwell,

Idaho), Minidoka, Malheur, Clear Lake,

Upper Klamath, Lower Klamath, Tule

Lake, Modoc, Sacramento, Colusa, De-

levan, Salton Sea, Imperial, Havasu,

Stillwater, Ruby Lake, and Bear River. Of

Winter Range

Long-billed curlews do not winter in
Washington, Oregon, Idaho, Utah, or Ne-
vada. As previously noted, curlev,•s are
year-round residents in the Sacramento
and Imperial valleys of California. Sprin,
migrants apparently move northward up
the western coast of Mexico and concen-
trate in the Gulf of California. The Salton
Sea, just north of the head of the Gulf of'
California, is the last large body of water
those birds find before they encounter
the desert areas of eastern California.
Spring and fall concentrations of long-
billed ctu•lews at the Salton Sea suggest
that they are wintering in Mexico or far-
ther south.

Stenzel et al. (1976) also identified a
wintering population of about 40 birds on
Bolinas Lagoon northwest of San Fran-
cisco, California, on the Pacific Coast.
Forsythe (1970) observed wintering cur-
lews in Texas at Aransas National Wild-
life Refuge, Aransas County, and at
Kingsville and Padre Island National
Seashore Monument, Kleberi; County.
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Bystrak (1974) mapped the wintering
areas of bird species summarized from
Audubon Christmas Bird Counts nation-
wide (a 1971-1972 average in the case of
the long-billed curlew). In addition to the
Sacramento and Imperial valleys in Cal-
ifornia, he showed curlews in the San
Joaquin Valley, the San Francisco Bay
area, and along much of the coast. In Tex-
as, the birds concentrate inland around
Midland (Midland County), around San
Angelo (Torn Green County), and in the
area between those cities. The Texas and
Louisiana Gulf Coast regions are shown
to be very popular. The only other sight-
ings shown are in Florida: Monroe Coun-
ty, the Tampa Bay area, the Merritt Is-
land area, and around Jacksonville.

BREEDING POPULATION NU\IBERS

The fact that no total census of long-
billed curlews exists reflects f'ormidable

logistics of surveying a range character-
ized by widely scattered pockets of suit-
able habitat within forbidding terrain re-
mote flrom centers of human habitation.
Moreover, the pairs disperse widely dur-
ing the breeding season and their char-
acteristic shyness makes them difficult to
locate. None of those factors has encour-
aged an effort to make a complete count.
McCallum et al. (1977) reported 73

sightings involving 226 individual cur-
lews in 13 counties for 2 breeding sea-
sons in Colorado, but whether that figure
is the breeding population of the state or
the sum of birds counted in 2 years is not
clear.
The Hanford Site and adjoining Wah-

luke Slope together support it long-billed
curlew population of approximately 300
birds during the breeding season. The
I-Ianfin•d Site west of the Columbia River
has a resident population of approximate-
ly 100 birds. Of those, approximately 60
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are paired, 20 are unpaired but territorial wing Stretch is performed slowly and de-
males, and 20 are unattached individuals. liberately and lasts for several seconds.

MAINTENANCE BEHAVIOR

Comfort Movements

Comfort movements are those mainte-
nance activities that aid in the care of the
body and are not concerned with feeding,
locomotion, or resting. Some of those
movements differ in fonn from group to
group and have been used in classifica-
tion. For example, Simmons (1957), by
using the method of head scratching as a
character, placed the recurvirostrids near
the charadriids rather than near the scol-
opacids. Many of the comfort movements
exhibited by long-billed curlews are a]-
most identical in form to those of other
species, but have not previously been
described.

Trco-ccing Flap.-The Two-wing Flap
is a movement whereby the head and
neck are stretched upwards and the angle
of the back is increased slightly. Smllll-
taneously, the wings are extencled verti-
callv into the air over the head to theii'
full extent and fluttered briefly. The
wings are then held extended in a pause
(Fig. 12a). The bird rises on its toes, and
colmnOnly an individual will lift off the
ground several centimeters while per-
forming the fluttering phase of the move-
ment. The Two-wing Flap was observed
regularly in Hocks of birds at loafing sites
where it appeared to be preparatory for
flight. It also appeared to signal impend-
ing flight to neighboring birds and thus
was an aid in coordinating departure.
The Two-wing Flap was also observed in
birds on their territories, and in those
cases it presumably functioned in
stretching cramped muscles.

Trvo-winh Stretch.-The Two-wing
Stretch (Fig. 12b) is a movement where-
by the body is brought to a near horizon-
tal position with the head and neck ex-
tended. Simultaneously, the wings are
extended vertically into the air over the
back and to their full extent. The bird
stands squarely on both feet. The Two-

It does not appear to have any social sia-
nificance and was most commonly ob-
served following resting.
Wing and Leg Stretch.-Another fonn

of stretch is the Wing and Leg Stretch
(Fig. 12c). In that movement a leg is
stretched backward, extended, and held
as the wing on the same side is partially
extended and stretched downward and
backward adjacent to it. The stretch also
does not appear to have any social sie-
nificance. Only one bird at a time was
observed to give the Wing and Leg
Stretch, and when it was observed the
birds were walking and feeding and
merely paused briefly to stretch.
Scratchfng.-In the suborder Charad-

rii, 2 methods of head scratching are
found. The scolopac;ds scratch directly
(i.e., the foot is brought directly to the
head) and the charadriids scratch indi-
rectly ( i.e., the bird lowers a wing and
brings the corresponding leg over the
shoulder) ( Simmons 1961). Long-billed
curlews scratch the head directlv with

_th't- foot ( Fig. 12d) and were ne^•er ob-
served to use the indirect method.
Scratching appeared to alleviate some ir-
ritating stimulus, and as such a stimulus
was likely to be present at any time,
another activity usually is interrupted for
scratching purposes. The foot is used for
scratching all parts of the head and those
areas of the breast and neck the bird can
reach. Other areas of the boclv are
"scratched" with the bill, the tip of which
is directed to the location of the stimulus
and the mandibles move back and forth
rapidly at the site. Some individuals
tended to scratch more than others,
possibly a reflection of the presence, ab-
serice, or abundance of ectoparasites the
individual harbored.

Butirini;.-A bathirg bird (Fig. 12e)
lowers itself into knee-deep water by
bending the legs until the breast is at
water level. The bird then wets itself by
repeatedly rocking forward rapidly and
submergin,g the head in a dipping mo-
tion. Simultaneously, the wings are quiv-



THE LONG-BILLED CURLEw IN SOUTHEASTERN WASHINGTO\*-Allen

=
^

_-^ WANlUBFSIOPf

6f'^

¢

4 'A

d^F

®. ^

tT

ered slightly. Once wet, the bird briefly
beats the water with its folded wings.
This is clone in a head-up position. After-
ward, the bird stands, shakes off the ex-
cess water, moves to shallow water or to
shore, and preens. Frequently during

25

preening, the bird will estend und Hap its
wings several times. Bathing frequently
was observed to be performed simulta-
neously by 2 or more birds at the same
location. As bathing was a relatively un-
common activity, the sight of 1 bathing

Fic. 11. Lorftiuns oC nreas on the Hanforcl Site, southeastern washin};ton, diagonadly lined, utilized by
lonk-billetl curlews, 1978-1977.
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day the birds stop and preen one partic-
ular area briefly before proceeding with
another activity. Preening was most com-
monly observed interspersed with feed-
ing or preceded by feeding and followed
by resting. In flocks of curlews loafing
along the river, many birds are often ob-
served preening simultaneously, dem-
onstrating the social nature of the activi-
ty. In that situation, birds were sometimes
observed preening while standing on one
leg, and occasionally a bird would lose
its balance resulting in a "hop-and-flap"
sequence as the bird would attempt to
recover equilibrium without putting the
other foot down. A hop-and-flap consist-
ed of a bird hopping a short distance to
the side on one leg while sinntlteineouslN•
extending and flapping its wings several
times.
Feather Shakinf;.-Feather Shaking is

a generalized ruffling of the feathers
brottoht about by shaking of the body

FtG. 12. Typical postures for comfort movements while standing on both feet with the head

of long-billed curlews. a, Two-wing Flap; 1), Two- and neck extended out in front (Fig. 12f).
wing Stretch; c, wing and Leg Stretoh; d , Direct As a comfort movement, Feather Shaking

he. d scratclt; e, Bathing; f, Feather Shaki,y...^. ^^v^lS closelv associated with preening ancl
resting, and both of those activities \vere
commonly preceded and followed by it.

During cold or rainy weather, the birds
bird likely stimulated others to bathe. would stop and shake frequently, pre-
Solitary bathers, however, were also ob- surnablv to enhance heat retention.
served. Feather Shaking was also observed in the
Preenfn;;.-Preening consists of ma-

nipulating and arranging the feathers
with the bill. Oil is obtatined from the
uropygial gland with the bill and is m21-
nipulated into the feathers. While preen-
ing, birds frequently will rub the top of
the head over the back and sides. This
helps to spread the oil over the feathers
and probably serves to preen the top of
the head which cannot be reached with
the bill. Preening birds usually stand on
both feet with their feathers ruffled up.
A pair will stand within a meter of each
other, facing the same direction, and
preen. During windy and/or hot weather,
the birds seek the shelter of a large shrub
for protection and shade. Complete
preening of the body lasts a minimum of
5 min, but many times throughout the

morning after the birds stood up from
roosting for the night and after bathing as
previously noted.
Other Comfort Jfocenrents.-Bill

shaking ( not to be confused with Shaking
behavior discussed under SEXUAL Dis-
PLAYS AND POSTURES) consists of a violent
shake of the head, usually only once.
Birds were observed to stop momentari-
ly, shake the head, and often scratch the
head before proceeding. Therefore, this
movement may be in response to some
irritating stimulus. Additionally, a male
would sometimes shake his bill following
a prolonged and unsuccessful mating at-
tempt.

Foot shaking consists of rapidly shak-
ing a foot and was observed in 2 types of
situations. First, the movement was per-
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formed as a leg was being raised into the
one-leg resting position and was presum-
ably to remove debris. Second, shaking

of the trailing foot was seen occasionally
while a bird was walking and feeding,

and appeared to rid the foot of debris or
entanglement in the vegetation.
Feather arranging movements, such as

the shaking of the tail or lowering of the
tail, are often observed especially after
bathing or when a bird is preening. Shak-

ing of the tail was also sometimes per=
formed by one or both members of a pair
following a courtship/mating sequence
and by participants at the conclusion of
an agonistic interaction. In addition, a
bird would often shake its tail while

walking and feeding.
While resting or walking and feeding,

birds occasionallv were observed to raise

their feathers in a way that produced the
same visual effect as Feather Shaking.
However, the plumage would often be
held in the raised position for a minute
or so before the bird would resmne its
usual profile.

Resting

The basic characteristic of restinf; is a
lack of or a minimizing of activity that
probably results in minimal expenditures
of energy. The most common behavior
that can be included in resting is sleep-
ing, but unfortunately it is not always
possible to tell if a bird is, in fact, sleep-
ing. Consequently, no attempt was made
to differentiate sleeping from resting. I
considered as resting (1) all birds in one
of 3 resting postures and (2) birds that
were stationary and preening at very low
intensities. Birds preening at low inten-
sities were considered as resting because
preening frequently immediately pre-
cedes and follows resting, and the tran-
sition from one to the other is difficult to
identify. Also, when birds were mildly
disturbed while resting they frequently
preened before resuming their rest.
Curlews rest facing into the wind so

that in any given area, all resting individ-
uals are found facing the same direction.

^-^

C

FIG. 13. Resting postures of long-billed curlews.
a, Bill-back; b, Hunch-down; c, Sitting.

^. ^.

protection ancl/or shade behind any avklll-

On their territories, they will seek wind

able shrubs, even though such a position
appears to block their view in at least one
direction.

Resting long-bflled curlews assume
several distinct postures. In terms of en-
ergy expenditure, the different postures
probably are roughly equivalent and I
was tmable to associate the different pos-
tures with particular situations or time in-
tervals except that during inclement
weather only the hunch-down posture
was observed.

In the bill-back position, the bill is
placed under the scapulars; the legs may
be in either of 2 positions. In one, the
bird stands on both legs, whereas in the
other the bird stands on 1 leg with the
other tucked under the breast (Fig. 13a).
In the one leg method, the leg is brought
up into position sometimes before and
sometimes <ifter the bill is placed on the
back. When the head is turned around,
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the wing on the opposite side is lifted
slightly to allow the bill to slip under the
scapulars, but there was no correlation
between the direction the head was
turned and the leg that was raised. When
resting in that position is terminated, the
head is turned forward before the leg is
lowered.

In the hunch-down posture (Fig. 131)),
the bird stands on both feet facing for-
ward with the head and neck retracted

bird, usually the male, will fly over to the
other and land nearby, then continue
feedfng. Once incubation has begun, the
unattending individual feeds alone when
on the territory.

Analysis of the different habitat areas
used for feeding has revealed that at the
300 Area study site the partially exposed
dune areas and ridge areas had the great-
est variety of plant species. Those areas
were also the most preferred for feeding.

into the shoulders. The feathers are often In an attempt to be consistent with oth-
fluffed up, particularly during inclement er authors, I have assigned the feeding

= weather. Often too, the tail is dropped movements of curlews to 2 categories: (1)
below the level of the primaries. pecks, in which only the bill tip touc•he,

Long-billed curlews often employ the substrate, and (2) probes, in which
= another method of resting in which they the bill is partially or fully inserted into
^ sit on the ground with both legs tucked the substrate.

under their breasts. While sitting (Fig. Pecks form a large proportion of the
13c), the bird usually faces forward with feeding movements, but their si-lanifi-

-^^ the neck semiretracted. Less frequently, cance is not always easy to assess. The}-
the bill is turned back and placed under are used to obtain prey on the substrate
thethe scapulars. Curlews are likely to rest surface; however, most pecks do not re-
sitting on hot days, and migrants most stilt in any obvious capture. Curlews

= commonly rest in that position. "walking-and-feeding" within a territory
are in constant motion as thev zigzag

-y --4across an area with bill pointed diago-
Feeding nally do%vnward, pecking here and there,

t'°', and heads bobbing. Occasionally, the%'
Like other waders, long-billed curlews may be seen to walk with head held high

are opportunists, feeding on whatever then to run rapidly, sometimes for several
a^ foods are available. Consquently, one ex- meters, ending with a peck (or a probe)

pects considerable differences in the for prey that presumably has been seen.
_ diets of birds at different localities or at Hunting by sight has also been reported
= different times of the year. by Burton (1974), Stenzel et al. (1976),

On their breeding grounds, long-billed and Hibbert-Ware and Ruttledge (1944).
curlews appear to feed entirely by day. Probes commence directly in front or
They feed within and throughout their diagonally to one side. As the bill is in-
territories as well as elsewhere on the serted in a burrow or hole during a probe,
Hanford Site and in the irrigated fields a great deal of movement involving the
nearby. Prior to incubation, a pair will head and neck :ind the legs and feet may
feed together with one following the oth- be seen as the bird maneuvers to locate
er or both wandering in separate direc- the prey. Vigorous side-to-side, forward-
tions and eventually rejoining. Common- and-back, and up-and-down movements
ly, I saw them 50 in or more apart when of the head are used in those endeavors,
feeding in the open fields. Usually, visual and oftentimes a bird will appear to stand
contact is maintained, but vocal commu- on its head with tail tipped skyward in its
nication also plays an important role es- effort to capture a prey item. Turns of up
pecially in the shrub areas; a soft "Curlee to 180° with the bill inserted full length
Curlee" or "Wheet Wheet" call is used. into the ground are common. Subterra-
When too great a distance is reached, one nean prey items are gripped in the bill
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tip and extracted before being swal-

lowed. Curlews walking and feeding in

a field probe into existing holes or crev-
ices as they come upon them and at the
bases of grass clumps. They give partic-
ular attention to thick patches of vegeta-

tion, often probing in then repeatedly.

In sandy soil they walk along peeking
and probing in the loose substrate, some-
times violently stabbing into holes and
other times cahnly exploring depressions

that may indicate a submerged beetle or

a rodent cache. Most searches are con-
centrated around the bases of small forbs
and shrubs, and each bird makes many
exploratory probes for each successful

catch.
Stenzel et al. (1976) described a"pause

probe" used by long-billed curlews to

obtain prey in submerged areas. On 2 oc-

casions, I observed a similar "pause
probe" technique used to capture prey

from burrows in the fields. The bird
walked along, then stopped suddenly
and posed with the tip of its bill at
opening of a burrow or with its bill
serted into the burrow. It froze in
position for several moments, presum-

ably until detecting some movement be-
low, then made a quick thrust into the
burrow. Most attempts were fruitless and
others were aborted as presumably no
prey was detected. After each one, the
bird moved on to another burrow and re-
peated the sequence.
Another technique for obtaining prey

is to clilnb up into the bases of shrubs
and poke among the branches with the
bill. Where \funro globe-mallow occurs,
the birds pay particular attention to it. An
individual may circle a plant several
times poking among the brauicheti, pre-
sumably gleaning insects from the fo-
liage.

After capture, the passage of small prey
items up the bill is effected by rapid,
small opening and closing movements of
the mandibles, accompanied by back-
ward jerks of the head as it is gradually
raised. Larger items are conveyed to the
mouth and swallowed by fewer and more

the mon on
in- served

violent movements with the bill near the
horizontal.

Prey Species

Long-billed curlews were observed to
eat large black beetles and also other
smaller insects that could not be identi-
fied from a distance. Superficial etiami-
nation of excreta samples revealed an
abundance of adult tenebrionid and cara-
bid beetle exoskeletons. Other insect
parts were also present but could not be
so easily identified. Subterranean insect
larvae probably constitute an important
fraction of the diet judging from the
amount of time spent probing in loose
substrate.
Timken (1969) and Sadler and Maher

(1976) reported long-billed curlew pre-
dation on altricial nestlinas of lark bunt-
ing Calamospiza ntelttnocorys and
horned lark Eremophila alpestris, re-
spectively. Horned larks are very com-

the Hanford Site, but I never ob-
a curlew preying on a nest.

Regurgitated Pellets

Many svading birds regurgitate pellets
that contain the undigested hard parts of
their prey. These can be useful in study-
ing the diet, and several authors have
clone so with curlews (Goss-Custard and
Jones 1976, Hibbert-Ware and Ruttledge
1944, Stenzel et al. 1976). According to
Hibbert-Ware and Ruttledge, the number
and size of the pellets are cyclic and vary
with the time of year and with changes
in diet. Their field observations showed
that when food changed from insects and
grains to that of earthworms and other
soft foods utilized during the winter and
spring months, the pellets diminished in
number and size to a marked degree.
This suggests that pellets are rare or ab-
sent during the breeding season.
On the Hanford Site, long-billed cur-

lews were not observed to regurgitate
pellets, and no such pellets were found
in roosting'or loafing areas even though
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Fic. 14. Normal flight posture of the long-billed
curlew.

their diet is highly insectivorous through-
out the breeding season.

LOCOJ1oTIO\

In normal flight, the neck is held slight-
ly folded in a manner somewhat analo-
gous to that of herons, but not as extreme
(Fig. 14). Hamilton (1975), in comparing
the American avocet Recurvirostra
untericana and the black-necked stilt Hi-
mantopus himcltopus, reported distinc-
tive neck positions for each species. The
long-billed curlew holds its neck in a
manner similar to the stilt but with a
more pronounced fold.
When taking off, curlews customarily

use their legs to obtain the necessary
spring. The legs are brought up to the
flight position soon after take-off and are
lowered just before landing. When land-
ing, the birds swing upwards with the
wings momentarily fluttering high over-

. 15. Postures of long-billed curleu•s used in
aggressive interactions. a, Upright; b, Crouch-Run:
c, Wing-Raising; d, Appeasement, appeasor on left,

opponent on right.

head before touching down. This puts
them into a stall and allows them to drop
gracefully to the ground. Or they may run
a meter or so with the wings raised before
coming to a halt. In both forms, the tail
fans out as the bird touches down. If
alighting in shallow water, curlews hover
with their legs dangling and lower them-
selves gingerly. Other types of special-
ized curlew flights are discussed later.

Z never observed long-billed curlews
to swim, and wading was not common
except when bathing. Most of' the loco-
motion occurs on the ground where the
birds walk or run. Running was normally
observed during agonistic interactions.
The exact postures used during walking,
running, or wading are determined by
the other-activities being perf'ormed si-
multaneously.

Fic
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AGONISTIC DISPLAYS

AND POSTURES

I have categorized agonistic intraspe-

cific interactions as mild (in which no

physical contact occurs between individ-

uals) and violent (in which physical con-

tact between individuals does occur). Al-

though agonistic interactions are common

during the prenesting season, they be-

come infrequent once nesting has begun

and do not erupt again until the brood

season. Throughout this paper such

terms as aggression, aggressive, and ag-

gressor refer to offensive behavior.

The Upright posture used during such

interactions is characterized by the birds

standing immobile with the angle of their

backs above the horizontal and with their

necks extended and their heads raised

high (Fig. 15a). It is often held for several

minutes before other postures are as-

sumed. Frequently, when 2 birds are in-

teracting, both will assume an Upright

intricate patterns of dives, swoops, turns,
and twists are performed as 2 birds fly
around a territory. Flying sequences are
commonly initiated following other ago-
nistic interactions, and the birds may
make numerous short flights from place
to place before the sequence is terminat-

ed. In general, aerial pursuit continues
until the individual being chased is driv-
en away.
Hocering.-Hovering is a fonn of aerial

behavior used by an aggressive male and
may function in locating an opponent
hiding on the ground. The male flutters

overhead on rapidly beating wings in a
way resembling the hovering of an Amer-
ican kestrel Falco .spart;erius or a belted
kingfisher Megaceryle aleyon. The hov-

ering is of short duration (20 sec or less)
and concludes with thg aggressor landing

near the opponent.
Crouch-Rnn.-A display often used

during mild interactions is the Crouch-
Run. In that display, the head is lowered,

posture, or as one bird approaches the back is held at an angle below the

another the other will assume an Upright .,, horizontal, the body feathers are raised,
posture. I ^
During intraspecific interactions, the

orientation of the bodies of the interact-

ing birds is very important to them. If the
birds face each other, it indicates aggres-

sion or a tendency to attack. Facing away

(or looking away) indicates appeasement.
Interacting birds frequently stand paral-

lel to each other with their heads either

facing the same or opposite directions.

The bodies' parallel relationship be-

tween combatants probably is advanta-

geous since such a position would enable

either individual to strike with its wings

or feet. Attack or retreat are equally pos-
sible from the bodies' parallel position.

Mild Interactions

the tail is fanned, and the bill is directed
out in front (Fig. 15b). The bird crouches

down with the wings slightly raised from

the body. This display is directed at
another bird and is accompanied by
movement toward the other bird, either

by walking or (more frequently) by run-
ning. It is used by an aggressive bird and
is a running threat that serves to lessen
the distance between the aggressor and
its opponent. The Crouch-Run was ob-
served to be used when the opponent
was within about 10 in of the aggressor.
The display shows an attack tendency

Mild interactions occur most common-
ly while a bird is stationary or while it is
running or walking on land. But they also
occur in flight. Frequently, one bird will

pursue another that is also in flight. Ae-
rial pursuit is generally and for the most
part one bird chasing another, but often

and usually was continuous with an at-
tempt to peck (or stab) the opponent, fol-

lowed by a return to an Upright posture.
A'stationary form of the Crouch-Run is

often performed when the opponent is at
close range, e.g., when a territorial bird
is joined by an outsider. In such cases,
the aggressor assumes the Crouch-Run
posture, aiming its bill at its opponent,
but without the accompanying move-
ment toward the opponent.
The opponent's response to the Crouch-
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Run varies. Departure of the intruder
usually results from a stationary Crouch-
Run or from a walking approach. A run-
ning approach concludes with (1) flight
of the intruder, (2) flight of the intruder
and subsequent pursuit by the aggressor,
(3) the intruder running or fluttering out
of immediate striking range in which
case the threat would be repeated, (4) the
intruder assuming an appeasement pos-
ture thereby delaying or aborting a peck
by the aggressor, or (5) violent interaction
of some kind.
Upright-Run.-The Upright-Run is a

running threat commonly used by an ag-
gressive bird to pursue an opponent or to
lessen the distance between it and its op-
ponent. It replaces the Crouch-Run at
distances of more than about 10 in. The
Upright-Run is essentially an Upright
posture put in motion and may terminate
in any of the other mild or violent dis-
plays described herein, depending upon
the situation and the response of the op-
ponent.
Concenlment.-Concealment is a dis-

play in which the aggressor approac^liei
its opponent, then suddenly flops down
in the grass and disappears from view.
The bird assumes a position with the
head and neck low, the bill resting on the
ground, and the body flattened. The op-
ponent often appears unable to locate the
concealed individual and will walk back
and forth across the area as if searching
for him. When the opponent approaches
the concealed bird, the concealed indi-
vidual suddenly springs up at it in a
Crouch-Run posture, then instantly drops
back into the grass out of sight. The op-
ponent stands and watches as the aggres-
sor repeats the display, the aggressor
each time moving closer to the opponent.
Eventually, either the concealing bird
will spring up and proceed with the
Crouch-Run or the opponent will depart.
However, the sequence is often pro-
longed and sometimes results in violent
interaction.
Supplanting.-Supplanting is another

form of mild interaction in which an ag-
gressive bird flies or nins to the position

of another bird. If the nonaggressor fails
to defend its position and flies or runs
away, Supplanting has been effected and
the relinquished position will be as-
suined by the supplanter. If, however,
the nonaggressor does not respond and
remains in the immediate area, ground
pursuit by the aggressive bird or violent
interaction may result.
^Ving-Raising.-In Wing-Raising (Fig.

15c), the bird essentially maintains an
Upright posture but with the wings
raised over the back. It is a standing
threat display performed by an aggres-
sive bird and directed at another bird in
close range. Wing-Raising is commonly
associated with Supplanting and the Up-
rioht-Run and also functions as a means
of establishing individual distance be-
tween flock members at loafing sites. Ab-
breviated ^Vino-Raisino, in which the
wings are only partially raised, is more
common than the full display and often
precedes the full display. The intruder's
response to Wing-Raising usually is to
depart or to move further away.

^ c Feather-Rai.sing.-Feather-Raising is a
generalized raising of the body feathers
that results in a visual effect similar to
that of Feather Shaking. The pose is held
for several moments at a time, and the tail
is often fanned simultaneously. Feather-
Raising is usually terminated with Feath-
er Shaking after which the usual profile
is resumed. Feather-Raising was ob-
served in a few instances among males.
Under the circumstances involved, 2
males were competing for a female and
each time all 3 birds came together the
males would perform Feather-Raising.

Territorial Boundary Display.-Terri-
torial Boundary Displays involve 2
neighboring territory holders near the
territorial line. Both birds assume an Up-
right posture and make a series of short
dashes directly towards or parallel to
each other. Each dash, or charge, is fol-
lowed by an abrupt halt and violent grass
pulling or displacement pecking in
which chunks of duff and litter are
snatch(M up in the bill, "chewed" into
little pieces, then dropped. Sometimes,
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rather large pieces of sagebrush or dead

flowering stalks of Jim Hill mustard are
picked up in the bill and carried for short

distances. Each time a bird halts and

strikes the ground with its bill, its tail si-

multaneously fans out. In addition, the

tips of the wings are often dropped below

the level of the tail. Some birds carry

their wings in that manner throughout an
entire encounter while others drop them

only when making a charge. Still others

never seem to drop them. The position

varies with the individual and with the

intensity of the encounter.
Neither bird crosses the territorial

boundary line nor comes within 1 in of

its opponent in most cases. During such

interactions, the birds almost always

walk with their heads turned at an angle
towards one another; looking away by

one individual triggers a charge on the

part of its opponent. When one bird ini-

tiates a charge, the other stands Upright

and watches. When a chargle is directly

towards an individual within close range,
that individual takes a stance feicing the

;vt

c%•:
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parallel position in which one bird siciles

up to the other, raises its wings, and flips

up to attack the opponent with its feet.

Often, however, the opponent moves

away sideways rather than fight.
As a display progresses, the opponents

move along the boundary line. Eventu-
ally, their paths begin to diverge and they
begin displacement feeding. One indi-
vidual may turn and surge back to the
line in an Upright-Rcm after the other has
moved some distance away, but then will
again turn and also wander away. The

ef:aggressor. The sudden halt at the end
such direct charges is sometimes aCCOm-

panied by a swinging to the side instead

of displacement pecking, so that the birds
wind up standing perpendicular to each
other. Occasionally, both birds run at one
another simultaneously and either halt
and snatch up debris, or turn to the bod-
ies' parallel position when they reach the
boundary line.

Occasionally, a Territorial Boundary

Display erupts into violent interaction.

When it does, it usually is from a bodies'

display ends when the paths of both in-
dividuals have diverged to a point where
neither shows further aggression.
Appensement.-Appeasement by a bird

may be indicated by a general crouched
posture in which the bill is pointed di-
agonally downward, the neck is retract-
ed, and the bird turns at an angle side-
ways and away from its opponent (Ffo.
15d). In response to a running threat, an
appeaser will often remain stationary in
that posture, but then "duck" down sud-
clenly when the aggressor approaches as
if in a reflex-like response to an expected
blow. Other times an Appeasement-Run
will result in which the same basic pos-
ture is maintained, but the bird runs
away. Invariably, the aggressor pursues
in either the Crouch-Run or the Upright-
Run posture, and such chases are often
protracted as those being pursued usu-
ally are unwilling to leave. An Appease-
ment-Run was never observed to termi-
nate in violent interaction, probably
because of the nature of the display, but
in all cases, intruders were eventually
.c ven away.

ppeasement is also indicated by sit-
ting or lying down. That behavior was
observed in females as a response to male
aggression. The female would sit cloxvn
with the body flattened in a posture sim-
ilar to that asstmied for incubation. Her
head would either be low, with the tip of'
the bill resting on the ground, or
hunched down but still in the upright
position. The male's response was either
to stand and watch or to walk back and
forth in front of her. The female usually
remained sitting for less than a minute,
and fnunediately upon rising remained
crouched. Feather Shaking usually was
performed by the female before proceed-
ing with another activity.
The Bill-Down Display probably serves

an appeasement function, presumably
minimizing the threatening potential of
the bill. The body is held with the long
axis parallel to the ground. The neck is
retracted and the head is in line with the
body. The bill chatters and is directed
downward, perpendicular to the ground.
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Fic. 16. Interspecific intemctions of the long-

billed curlew. a, The Alert-Attitude; b, Are Display;

c, Entfcement-Run.

In that position, some birds remain still

but others make little jerking movements
forward and back with the bill, whil^
Aill-others

make very slow rhythmic move-

ments forward and back with the bill. I
made many observations of the display
involving pairs, but only 1 between

nonpaired birds. In the latter case, a fe-
male ceased a running threat toward an
intruding male when he demonstrated
the display. Since all observations of Bill-

Down Displays involved birds close to-
gether in pairs, perhaps the display
serves to reduce aggressive tendencies in
the mate that permits the 2 birds to re-

main close to each other.

Violent Interactions

Violent interactions involve actual
physical contact with an opponent. The
wings, the bill, and the feet are all used
as weapons by fighting birds. But al-
though such interactions are sometimes
prolonged, an injury was never observed
to result. Violent interactions are similar

in many respects to mild interactions, but

neither participant in a violent interac-
tion initially shows any indications of ap-
peasement; rather, both birds demon-
strate a definite tendency to attack.
The most common position for fighting

is facing front to front. The birds attack
each other stabbing with their bills, claw-
ing with their feet, and striking with their
upraised wings, often flapping 0.5 in or
more off the ground as they clash in a
noisy ruckus. Violent fighting may also
be side to side. In that position, the feet
are the primary weapons though the
wings are upraised and the bills may also
be engaged. Sideways encounters last
only it few seconds as one bird either
moves away or both birds turn to the
front-to-front position to continue the
fight.
Another attack maneuver is jumping,

with wings raised,, on the back of the op-
ponent and delivering violent kicks with
the feet while pecking with the bill.
Oftentimes a back attack is preceded by
runnina towards the opponent with
winos raised over the back. Such attacks
usually, but not always, result in a recip-
rocal back attack by the opponent and/or
front-to-front fighting.
Pecking or attempting to peck is com-

monly performed by aggressive birds fol-
lowing a running threat. Avoidance or
departure is the usual response of the op-
ponent.

INTERSPECIFIC INTERACTIONS

Escape is the most usual reaction to
disturbances outside the breeding season
or away from the nesting territories. On
the territories during the breeding sea-
son, reactions to man or predators are dif-
ferent. At either time, the Alert-Attitude
(Fig. 16a), in which the alarmed bird
stretches up to its full height with elon-
gated neck, is the first response. The
Alert-Attitude was named by Simmons
(1955) who described it as a preparatory
escape movement indicating "suspi-
ciousness." That attitude is often accom-
panied with a strong "Wheet Wheet" call
which alerts other curlews in the area
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who then also assume the Alert-Attitude.
The Alert-Attitude is held for a time and,
if necessary, escape by flight or a threat
or distraction display follows. Otherwise,
previous activity is resumed as soon as
the disturbance has passed.

Flying threats toward avian predators

are often very elaborate. One or a few of
the breeding birds fly to the level of the
predator and fly at it with raucous cries

of "Meet Wheet" attempting to strike it

on the back with their feet. The predator

must usually twist and stoop to dodge the

attacks which continue until the predator

has departed.
The Chirping call signifies an intense

response to a disturbance. I believe it to

be the same vocalization as "cackling"

and the long, rattling call, "que-he-he-he-

he-he," mentioned by other authors (e.g.,

Bent 1962). The Chirping call is also be-

lieved to be the same as the "Ki-keck"
call described by Forsythe (1970). That

call is an alarm call given in response to

ground predators and often attracts con-

specifics.
Injury feigninn to distract a predatoj,

involves movement away from a nest site

with the toes just touching the ground,

the wings flapping against the grass, the

neck outstretched, and the head turned
cirla..,avc untr•hina thv intrnrler hehin l.

Corcus corax. It is uttered, most eom-
monly twice, when the bird is approach-
ing. The "karee" sound begins harshly
but then becomes more of a whistle; it is
uttered as the bird reaches the peak of its
climb and is followed by the "Curlee"
call as the bird heads away. The Are Dis-
play is a maximum intensity attack re-
sponse and appears to serve to intimidate
a predator and also to attract conspecifics
to the site. Similar displays are per-
formed by other large shorebirds (e.g.,
American avocet, Hamilton 1975; oyster-
catcher Hematopus ostralegus, black-
tailed godwit Limosa limosa, European
curlew, and whimbrel, Simmonsu1955).
The Enticeuent-Run is used to lure a

grotmcl predator away from the nest or
young. The performing bird lands about
10 in in front of the intruder, then runs
along through the grass with head turned
sideways enticing the intruder to follow.
If the intruder gets too close to the bird,
the bird flies further ahead, lands, and
runs through the grass again. During that
display, the body is horizontal and the
head is held close to the body (Fig. 16c).

SEXUAL DISPLI7'S AND POSTURES

Bounding-SKK Flight

A behavior known as Demonstrxtion in
waders is essentially an aerial and vocal
form of reaction akin to the "mobbing"
behavior of other groups (Simmons
1955). Demonstrating long-billed cur-
lews circle an intruder, making short
flights from place to place giving repeat-
ed "Wheet Wheet," "Curlee Curlee,"
and Chirping calls.

In the Are Display, so named by For-
sythe (1970) and also noted by LaFave
(1954) and Silloway (1902), the bird (usu-
ally the male) flies rapidly straight at the
intruder (Fig. 16h). When within several
meters of the intruder the bird angles
straight upward, then circles back to re-
peat the performance. The "Guaah Ka-
ree" call is given during this display. The
"guaah" is a harsh guttural sound which
has qualities similar to the caw of a raven

In the Bounding-SKK Flight display,
the bird rapidly flutters upward, rising
almost perpendicularly, then sets its
wings in a downward curved arch resem-
blini; an umbrella (Fig. 17a). In that po-
sition, it slowly glides back down, pin-
ions motionless on the breeze, sometimes
coming to within 0.3 m of the ground be-
fore rising again. The Soft "Kerr Kerr"
call consists of a high-pitched and very
melodious "kerr" note that tapers off at
the end and is repeated in a series. Each
time the call is repeated, the bird opens
its bill only slightly and the sound is like
that of wind blowing through a pipe. The
Soft "Kerr Kerr" call begins as the bird
reaches the peak of the flight and contin-
ues until it reaches the bottom. Some-
times, a bird performing bounding flight
gives the "Hee-who" call intermingled
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F1G. 17. Sexual displays and postures of the lonfi-

billed curlew. a, Bounding-SKK Flight displav; h,

Scraping; c, Courtship-Run; d, Shaking behavior,

male behind female; e, Mounting prior to copula-

tion; f, Copulation.

with the Soft "Kerr Kerr." The "Hee-
who" call is another melodious c;LlT"-anr-Iz
consists of 2 drawn out notes, the second

lower pitched than the first. The Bound-

ing-SKK Flight display is a means of so-
licitation used by a male to advertise his
unpaired status.
Although no other curlews have been

reported to have this exact display with

its accompanying call, some species do
have aerial displays with similar ele-

ments. For example, the European cur-

lew has a similar rising and falling flight
with a high-pitched and flute-like call

that is uttered on the descent (Bent 1962,
Watson 1972). The whimbrel gives a call

described as a very long-drawn "kewiu"

that is uttered with scarcely opened bill

and heard throughout the day (Bent
1962). Possibly, the call is similar to the
long-billed curlew's Soft "Kerr Kerr"

call.

Ground-Calling

In Ground-Calling the bird assumes an

appeasement posture and utters a high-

pitched and very melodious (yet mourn-
ful sounding) call that has several varia-
tions. The basic note is a long drawnout
"whee" that fades in, rises in the middle,
and then fades out. It is uttered with the
bill only slightly opened and is repeated
in a series. The following are variations
on the basic "Whee" call: "whee,"
"whee-a-ee-a-ee, w eer, w iee-a-ee-
a-eer," "ee-a-ee-a-ee," and "eee." The
"Hee-who" call is sometimes intermixed
with the "Whee" call. Ground-Calling is
performed by a male to attract a female
for breeding. Occasionally, it is per-
formed by a member of a%vell-estab-
lished pair, but its function in such in-
stances is unclear.

Scraping

Scraping is common among shorebird
species that nest'on the ground. In Scrap-
ing (Fig. 17b), the performing bird drops
down onto its breast, wings slightly away
from the body, with tail and wing tips
pointed upwards. The bill is directed for-
ward and diagonally downward as the
feet are rapidly kicked backward alter-
nately, pushing dirt up and out of the
shallow depression (or "scrape") that is
formed. The bird may rise and chan;;e
position in the scrape frequently, each
change usually involving a rotation of
about 90 or 180°. Between scraping
movements, the bird will commonly in-
spect the scrape with its bill and poke
around in the bottom. Scraping produces
nest bowls and many of them become
scattered throughout a territory. Some of
those sites are used repeatedly during
courtship.

Tos.s•i ng

Tossing is a nest-building movement
that appears to be essentially the same as
the Sideways Throwing Display de-
scribed for other shorebirds and gulls
(Graul 1973, unpublished dissertation,
University of Minnesota, Minneapolis,
Minnesota). During Tossing, the bird
either 'stands with its back to the scrape
and throws nest material along one side
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of the body or alternately on each side,

or it stands sideways to the scrape and

throws nest material off to one side. The

nest material is picked up in the bill then

tossed into the scrape in repeated, quick
movements. The act may also be per-

formed while the bird is standing in the
scrape.

Courtship-Run

The Courtship-Run (Fig. 17c) is a pre-
copulatory running approach posture
performed by the male. The neck is re-

tracted unlike in the Upright-Run and the
back is not at an angle below the hori-

zontal as in the Crouch-Run. The head is
held upright with the bill parallel to the

ground and the boch feathers in their
usual position. As the male approaches
the female, the wings may be raised par-

tially with the primaries "flagging" in
preparation for Shaking (see below)
which follows immediately.

male moves closer to the female strad-
dling her tail, and climbing movements
are made with the feet. His bill at that
point ruffles the neck feathers of the fe-
male alternately on each side, and she
has assumed a more horizontal body pos-
ture, though with head and neck still up-
right and looking around.
The Shaking call is given by the niale

throughout the Shaking display. It is dif-
ficult to describe but sounds like an eve-
ning chorus of Pacific treefrogs Hyla re-
gilla around a pond. It also has a squeaky
characteristic. When a bird is giving the
call, the mandibles are not visibly sepa-
rated but rather vibrate against one
another. Forsythe (1970) briefly men-
tioned a"Sou" call he thought might be
associated with copulation attempts. His
description of the behavior of the birds
at the time the call^was heard corre-
sponds closely with the Shaking behavior
I observed, but his phonetic "sou sou
sou" rendition does not.

Shakinn
^..

Shaking is a precopulatory display per-
fonned by the male. During Shaking
(Fig. 17c1), the male assumes a position
behind the female with the wings raised
out to the side and the primaries "flag-
ging." The tail of the male is cocked up-
ward, the neck is outstretched, and the
angle of the back approaches the horizon-
tal. The footwork of the male is elaborate
as he moves back and forth behind the
female on either side of her tail, violently
shaking his head and bill out in front. As
he shakes, the bill of the male ruffles the
shoulder feathers of the female. His head
bobs up and down such that his bill
traces a U pattern, moving first down one
side of her shoulders and then down the
other. The female stands erect, looking
around. Occasionally, the female will
move a few steps ahead, but for the most
part she stands still.
As shaking progresses, the movements

of the male become more frenzied. The
wings are raised gradually until they are
bent in a position above the back where
they are fluttered in a jerky fashion. The

Mounting

At the height of his Shaking frenzy, the
male mounts the female by fluttering
onto her back. At that point, he flexes his
legs until he is resting on his tarsi with
each foot cupped over a shoulder of the
female (Fig. 17e). While on the female,
the males makes very rapid "marking
time" movements with his tarsi and feet
such that his body vibrates or oscillates
from side to side. Simultaneously, he
holds his wings above his back and
moves them in a way that helps to main-
tain his balance. The male's tail is cocked
upwards and the head and neck are up-
right with the bill pointed diagonally
downward.
The female stands with both feet

squarely underneath. Her head and neck
are also upright, but her bill is parallel to
the ground and her back is horizontal.
From the front, her trunk appears some-
what dorsoventrally flattened, giving her
an elliptical silhouette. As the foot shuf=
fling of the, male continues, he gradually
pushes the female's wings apart with his
tarsi such that her wing tips drop below
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Fic. 18. Breeding chronology of the long-billed
curlew on the Hanford Site, southeastern \Va.shing-

ton, 1976-1977.

the level of her tail and one tarsus slips
slightly underneath each wing. Mount
time prior to copulation is about 60 sec.
The male continues to call after mount-

ing and a rapidly repeated "wee" note is
discernible. I believe the vocalizations
heard during Shaking to be the same as
those during mounting, the only differ-
ence being a certain amount of distoytion
caused by the action of the head during

Shaking.

Postcopulatory Behavior

There are no postcopulatory displays
as such. The fetnale Whistles as soon as
the male dismounts, shakes her pltunaae,
and begins walking and feeding, occa-
sionally pausing and Feather Shaking a
second time. The male dismounts, stands
briefly, preens, and then also begins
walking and feeding or, less commonly,
flies to another part of the field.

\IIGRATIOV AND BREEDING

CHRONOLOGY

The spring migration is a general
northward movement, but actual routes
have not been identified. Mv use of color
bands was intended to provide informa-
tion on migratory pathways, but no re-
turns have been reported.

Small flocks and single birds sporad-
ically pass through on their wetv to other
areas after the long-billed curlews have
started breeding on the Hanford Site, and
as the season progresses, migrants and

'%residents can easily be confused. The
transients rest or feed in or near areas
where the residents are established.

Copulation

The male's tail passes around the side

of the female's just prior to dismounting.

His tail drops under one of her wings as

she tips slightly forwtvd (Fig. 17Q. Cop-
ulation is brief (about 2 sec); the male
falls backwards as his tail is pressed
down, ftnned, and his wings are flut-
tered. Simultaneously, the female "falls
forward" a few steps moving out from

under the male.
If a copulatory attempt fails, the male

regains his position on the female's back
with feet shuffling and tries to copulate
again 5 to 10 sec later. Rarely, 3 or 4 at-
tempts are made before coition occurs.
Oftentimes, however, once an unsuccess-

ful attempt has been made by the male,
the female will no longer stand and

moves out from under him before he can
continue.

When flying through a nesting area, mi-
grants commonly give a characteristic
"Whort Whort" call that is repeated con-
tinually by 1 bird at 2-sec intervals. The
call appears to have the effect of adver-
tising their migratory status and therefore
dispells any agonistic displays by the ter-
ritorial residents. Migrants not using the
"Whort Whort" call give the "Wheet
Wheet" call as they cross the territories.
(Local pairs or individuals often fly over
one nesting area on their way to and from
their own. Those birds fly along estab-
lished routes that do not cross directly
over the nest fields.)
When migrants land in a territory dur-

ing the day, they alight in the open field
first. They walk and feed very rapidly and
often cock their heads skyward. Their be-
havior conveys a certain restlessness or
nervousness that is particularly apparent
in those that are paired. Members of a
pair move in unison remaining within 1
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in of each other and, occasionally, 1 may be seen resting or loafing in them for

bird gives the "Whort Whort" call as they several hours at a time. The birds usually

feed. Migrants usually linger in an area just sit, but occasionally 1 will stand

only briefly, commonly less than an hour and preen or wander nearby feeding.

during the day, but sometimes they stay Now and again, 1 will cock its head

to roost most of the night. Those that and look skyward.

spend the night Whistle back and forth In 1976, no curlews were seen on the

for about a half hour before departure at Hanford Site after 1 July. A late record

dawn. Fig. 18 summarizes the breeding was 1 bird in Richland, Washington, on

chronology of the long-billed curlew on 24 October 1976. Three curlews (2 at

the Hanford Site. Leadbetter Point and 1 at Ocean Shores)

Arrival dates were 17 March 1976 and were also reported by birdwatchers for

21 March 1977 for the Hanford area. At the Washington coast in the fall of 1976,

the Umatilla National Wildlife Refuge but long-billed curlews are considered

approximately 40 km southward, arrival rare migrants %vest of the Cascade \foun-

dates were 21 March 1968, 14 March tains. In 1977, a large concentration of

1969, 24 March 1970, 13 March 1971, 20 long-billed curlews left the Hanford Site

March 1975, 15 March 1976, and 21 from 15 to 23 June, and the last bird was

March 1977 for an average date of 20 seen on 22 July. Late records for the year

March. For the years 1956-1971, Little- were of birds feeding in alfalfa fields east

field (1973) found the earliest and latest of Red \Iountain adjacent to the Hanford

arrival dates at Malheur National Wild- Site the week of 20 August, and 2 curlews

life Refuge in southeastern Oregon to be on the Mc\ary National Wildlife Refuge

22 March 1970 and 17 April 1967, re- on 24 Auoust.
spectively. The average arrival date at

Malheur is 28 \larch for that period. \fa)t,••.^. _ARRIVAL AND TERRITORIALITY
heur is approximately 335 km south of

Hanford and one would expect curlews First obsen-ations were of single birds

to arrive there first. Possibly, the 2 pop- (males), but within a week numerous in-

ulations of birds follow different nngra- dividuals had arrived and adult females

tory routes. continued to trickle in through the first

The first eggs were laid on about 8 week of April. In Utah, Fcrsythe (1970)

April in 1976 and on about 2 April in reported a period after arrival when small
1977. A few adults may have still been flocks would frequent plowed fields and

incubating in June, but most eggs pastures. That period would last for sev-
hatched by the end of May. Chicks began eral weeks before agonistic behavior
appearing on 11 May during both years would increase, leading to flock breakup
and most fledged by late June. and the dispersal of pairs to their terri-
The fall migration of long-billed cur- tories to breed. On the Hanford Site,

lews commences before the onset of the however, flocks of adult birds were not
driest and hottest months. Those pairs observed to remain intact after arrival,
whose eggs have been destroyed head but rather the birds were first seen dis-
southward early. I observed 1 pair to persed on their territories. Only on 1 oc-
stay 8 days on the territory after losing casion was agonistic behavior observed
their nest, and M. M. Tremaine (1976 among members of a group that resulted
pers. comm.) found departure within 10 in group breakup.
days for lost nests. The overall movement Forsythe (1970) and Wolf (1931) both
of the birds south is, therefore, more ex- reported that the birds seem to be paired
tended than the move north, and, in fact, on arrival, and Wolf (1931) also believed
the early migrants also appear to be more them to be mated on arrival as he never
leisurely in their behavior. Small flocks observed mating. Territories at Hanford
or pairs frequent cheatgrass fields and were first occupied either by pairs or, and
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n

e` equally as commonly, by unpaired males.
In addition, courtship behavior, call ad-
vertising, and territorial behavior were
observed as soon as the birds arrived.

Fig. 19 shows the locations of the cen-
tral territory nest fields on the 300 Area
study site. Territories were identified
and named according to their relative po-
sition or to a prominent feature within
them. The map also shows the location of
areas and structures mentioned in the
text.

Initial territory size varied with topog-
raphy and habitat on the Hanford Site.
They were smallest at the 300 Area study
site where topography and habitat are the
most varied, and the substrate is also very
sandy. There, each territory consisted
roughly of a nest field with an adjoining
shrub area. Most of those nest fields were

about 2 ha in area, with the smallest
about 0.4 ha. Total territory size was only
about 6-8 ha. Nesting territories were
largest at the 100-H/100-D study site
where the features are more uniform.
There, and at the other nesting areas as
well, "nest fields" as such do not exist
because the habitat is so open. Instead,
certain "nest areas" within the territories
can be defined. In those relatively flat
and open habitats, the territories were
about 20 ha in area.
The same territories were used in 1976

and 1977, and I believe them to be his-
torical in nature with previously defined
boundaries. As such, I have taken the lib-
erty of referring to them as territories
even though the boundaries are not al-
ways defended against conspecifics. An
increase in the number of birds in 1977
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over 1976 did not result in a reduction of

territory size but rather in an increased

utilization of maroinal areas, and some

birds seemed to not nest at all. Conceiv-

ably, territory size had already been re-

duced to a minfmtun. In 1976, all the ter-

ritorial males at the 300 Area study site

acquired a mate for the breeding season.

But in 1977, a shortage of females left al-

most half of them unpaired. In addition,

many males holding marginal territories

in 1977 were tmpaired for the season.

Apparently, at least some birds may re-

turn to the same territories in subsequent

years. This is based on identifiable plum-

age characteristics and on behavioral

idiosyncracies of the birds seen from one

year to the next. Head markings in par-

ticular were recorded for members of

each uair, and in at least 3 cases, birds

with the same markings returned the tol-

lowing year. However, I do not know

how common such head patterns are in

the general population.
Agonistic encounters between early ar-

rivals were common. The few birds
would range over large overlapping arecu,"
covering parts of several territories

though each bird or pair could be asso-

ciated with 1 territory in particular.
Boundaries were not necessarily defend-

ed, especially not by unpaired males

against neighboring paired females, until

more birds had arrived. Once all the ter-

ritories were occupied, paired birds
would often tolerate the association of
other birds in areas outside the actual
nest field, but unpaired males were more

defensive of their entire territory and
would give aerial pursuit to any male in-
truders not accompanied by a female.

Territorial defense usually was per-
formed by the male. Supplanting was the
most commonly effectual means of evict-
ing trespassers from territories but the
Crouch-Rtin followed by aerial pursuit
was also observed frequently in that en-
deavor. Following a flying chase, the ter-
ritorial bird would return to the field with
a loud Whistle and sometimes briefly
perform Bounding-SKK Flight before
alighting. Additionally, the Upright-Run,

Wing-Raising, and Concealment were
used to drive away trespassers, and vio-
lent interactions would erupt occasion-
ally.

Variations occurred in the initial reac-
tion of territorial birds to trespassers and
depended in part on the stage of the
breeding cycle and on whether the ter-
ritorial individual was present when the
trespasser first arrived. Paired males
were more tolerant of outsiders in their
territories for longer periods of time after
mating had occurred. If a territorial male
or pair returned to the territory to find an

intruder present, the male usually would
flv dfrectlv to the site of the intruder and
proceed with agonistic displays. If a ter-
ritorial male or pair was already present
when an interloper arrived, an Upright
posture was assumed by all individuals
and was held ior several moments lletore
another posture (e.g., Crouch-Run) was
assumed, or previous activity (e.g., feed-
ing by the female) was resumed.
Defense of territorial boundaries for

the most part involved Territorial Bound-
aryYDisplays between neighbors, though
violent encounters were not uncommon.
Territorial Boundary Displays were con-

sistently observed to occur only along
those stretches of the boundary line that
separated one nest field from another,
and in those "zones," the line corre-
sponded to a physical marker of some
kind (e.g., a dead furrow, a road, a coyote
path, a fence line, a ditch). Elsewhere, a
certain amount of flexibility existed in
the territorial lines. Those neighbors
whose nest fields did not adjoin were
never observed to engage in Territorial
Boundary Displays with one another.
A Territorial Boundary Display was

initiated when a neighbor provoked an
encounter by entering the display zone
and walking along the line. The other
neighbor then flew or ran over to the
zone and took up a position opposite his
opponent, oftentimes sidling towards
him and sometimes with the far wing
raised overhead. Encounters most com-
monly involved just the males, but prior

to the onset of incubation both members
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of a pair were often present though usu-
ally only one member of each pair was
directly involved in the interaction. En-
counters usually were either male-to-
male or, more rarely, female-to-female.
Only 1 male-to-female interaction was
observed. When 2 paired males were in-
teracting, the females either stood and
watched or more commonly, continued to
walk and feed. When 2 females were in-
teracting, however, the males assumed
an appeasement posture and performed
displacement feeding while slowly but
continually walking around about a 1-m=
area. They displayed that behavior until
the Territorial Boundary Display be-
tween the females ended. With the pass-
ing of time on the territories, the inten-
sity of interactions between neighbors
gradually lessened to the point where
full displays were rarely observed. En-
tering the zone by a neighbor still pro-
voked an encounter, but the birds often
remained farther apart and engaged only
in displacement feeding.

DAILY ROUTI\E ^

Each day begins approximately one-
half hour before dawn with repeated vol-
leys of Whfstling as individual birds call
out one after another from their roosting
sites. "Curlee Curlee" and "Wheet
Wheet" calls may also be heard but Whis-
tling is the most common. Periods of
quiet are interspersed with such rounds
of Whistles, but the vocalizations contin-
ue until the birds begin their other daily
activities.
During about the first 2 weeks follow-

ing arrival, the birds are very active on
their territories. There is rarely a peace-
ful moment during the day as calls ring
incessantly across the fields, birds fly
back and forth across their territories, so-
licitation and courtship begin with a fren-
zy, and agonistic encounters occur fre-
quently. Unpaired males are particularly
vocal, and the majority of their time is
spent maintaining a visible profile.
Paired and unpaired birds alike frequent-

ly move in and out of their nest fields all
day long.

Courtship displays are most frequent
during the early morning hours from
dawn to about midmorning, but common-
ly continue through the morning and into
early afternoon during the initial period.
Courtship activities by one pair appear to
stimulate courtship activities in neigh-
boring pairs (social facilitation) as fre-
quently 3 or 4 pairs will be courting with-
in sight of each other. Solicitation for a
female by unpaired males also begins in
the early morning, but continues
throughout the day. All reproductive ac-
tivity is, however, stifled during incle-
ment weather as the birds tend to stay in
the shrub areas where there is more pro-
tection.

After about the first 2 weeks, but still
prior to incubatibn, daily activities be-
come more routine. Territorial pairs usu-
ally are in their nest fields only during
the early morning, late afternoon, eve-
ning, and night. During the day, they
feed quietly in the shrub areas within
their territories, occasionally coming out
into the open for maintenance activities
or to pursue an intruder, or they are gone
from their territories entirely, having
moved to other areas to feed. Courtship
displays in pairs are performed almost
entirely during the first few hours of
light. Paired birds have developed pat-
terns for feeding, courtship, and mating
that they follow routinely. The unpaired
males continue to maintain a high profile
as before, though perhaps with a little
less vigilance, and tend to be much less
routine in their activities. As the season
progresses and a mate is still not ob-
tained, solicitation becomes more in-
tense with each passing female.

All birds usually leave their territories
once a day for several hours (less for un-
paired males) during the heat of the day
to feed in irrigated fields or in other areas
of the Hanford Site, and/or to loaf on is-
lands in the Columbia River. The daily
departure of a pair from their territory is
often preceded by "Wheet," "Curlee,"
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and "Curlee Wheet" calls for up to 10
min while the birds walk and feed. Ac-
tual departure is initiated by the female,
who takes off quietly or calling "Wheet
Wheet." The male assumes an Alert-At-
titude, then follows calling "Curlee Cur-

lee" and catches up with the female in
flight. Commonly when a territory is un-
attended, neighboring birds will trespass
flagrantly.
Curlews return to their territories in

late afternoon and frequent the fields un-

til they roost for the night. Occasionally,
courtship behavior was observed during

., period, but wasthe afternoon/evening

most commonly flying in a path around
the perimeter of his territory or in a fig-
ure-8 pattern over the nest field, but at
times no particular pattern can be dis-
cerned. If a female is in his territory, a
male usually will orient his display
around her. Bounding-SKK Flights may
last up to one-half hour, but sequences
usually are shorter. Frequently though,
the birds will remain on the ground only
a minute or 2 between sequences. When
a male completes a series of flights, he
Whistles as he lands.
BoundinaSKK Flights become partic-

ularly intense whenever a female passes

not common.

At dusk, the birds become very quiet

on their territories as they walk and feed

through the fields, and eventually none

are heard. As t%vilight nears, they stop

and assume an Alert-Attitude often lis-

tening and watching for several minutes.

Then just at dark, they fly quietly to their

roosting area ( up to 200 in away) and dis-

appear from sight. The same part of the

field is used for roosting each night and
members of a pair roost 10-50 in apart
Whereas territorial birds roost in their

fields, migrants stopping over often use

the areas of transitional vegetation bor-

dering the fields.
By searching roosting areas covered

with unusually thick stands of cheatgrass,
I was able to find oval-shaped depres-
sions in the grass with curlew excreta at
one end. The narrowness of the ovals in-
dicated that the birds clo not flatten out
on the ground when roosting as they do
when concealing. I had no way of ascer-
taining the head position during roosting.

SOLICITATION AND INITIAL

PAIR FORMATION

through a nesting area. At such times, all
the unpaired males rise up and perform
the display over their respective territo-
ries. If the female is impaired, she usu-
ally alights in the nest,field of one of the
soliciting males but often does not stay
there. Instead, she wanders from territory
to territory walking and feeding. Once
she leaves a male's territory, he becomes
less intense in his solicitation, landing
frequently and spending more time on
th'e^;round. For reasons not apparent to
me, a female ,vould eventually remain in
one territorv and tolerate the association
of that male for up to a day, then move to
a neighboring territory and male. She
might switch back and forth more than
once before a pair bond was formed and
she remained with one of the males. A
male persists with Bounding-SKK Flights
throughout the first day of his association
with a female, and some were observed
to continue the displays for up to 3 days.
With each succeeding day, however, the
displays became shorter and fewer and
usually were performed only when tran-
sients passed through the area or in as-
sociation with other pair formation be-
havior.

Solicitation or call advertising by un-
paired males is seen in the form of
Bounding-SKK Flights and Ground-Call-
ing. Those displays serve to attract a fe-
male and are important in initial pair for-
mation along with the Scrupe Ceremony.
A male exhibits Bounding-SKK Flii;ht

As a form of call advertising, Ground-
Calling is performed by an unpaired
male within sight of a female who is
either associated with another male or
who has recently arrived but is in a
neighborin^ territory. The soliciting
male walks slowly through his field in an
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appeasement posture giving the "Whee"
call. Ground-Calling usually is inter-
spersed with bouts of Bounding-SKK
Flight; it is also an integral part of the
Scrape Ceremony.
The Scrape Ceremony is performed

many times during pair formation and in-
volves ritualized Scraping. Initially, the
Scrape Ceremony is preceded by Bound-
ing-SKK Flight, after which the male
takes up a position across the .flelcl-from
an unpaired female in his territory and
performs Scraping behavior while
Ground-Calling. Between Scraping
movements he stands in the scrape and
calls repeatedly. The female walks di-
rectly toward the male, often moving rap-
idly. When she is within about 10 m, her
pace slows and the male assumes the
Bill-Down Display posture and contin-
ues Ground-Calling softly. The female
then approaches the scrape and steps into
it as the male moves out sideways still
maintaining the Bill-Down posture. The
female commonly Whistles as she enters
the scrape. The male takes up a position
with his body oriented perpendicular to,
and almost always behind the female
(Fig. 20). Once out of the scrape cavity,
the male usually ceases to call. During
initial Scrape Ceremonies, the female
often displays a certain amount of ag-
gressiveness towards the male and di-
rects pecking "intention movements" at
him. The Bill-Down Display of the male
appears to dissipate those aggressive ten-

dencies, though the male may be ob-
served to flinch in response to them.
While standing in the scrape, the fe-

male may change her direction man)
times, and each time the male will re-
position himself accordingly to maintair
the original orientation. Also, while
standing in the scrape, the female ma3
inspect it with the tip of her bill, make
Tossing movements, or perform Scrapin^
herself. Sometimes, the female Whistle:
during the course of those activities
However, she remafns in the cavity onli
briefly before stepping out, though sht
usually stands for a time close by before
walking away. Once the female has va
cated the scrape, the male slowly raise
his bill and then his head as if testing th,
female for aggressiveness before assum
ing another posture.

Scrape Ceremonies may be repeate,
by the male numerous times throughou
the first day of association with a femal
such that it seems all of her time is sper
walking back and forth across the field i
response to his calls. Some males sto
only briefly during the day to rest or fee
or drive out an intruder.

At that stage following the ceremonie
the male usually performs Botuidfnl
SKK Flight and the female begins wall
ing and feeding. Gradually, this leac
into the next phase in which precopul:
tory displays follow each Scrape Cer,
mony, and the pair bond becomes we
established. Birds that arrive alreac
paired begin their courtship activities
the next phase.

COURTSHIP, MATING, AND

PRELIMIVARY NESTING

Throughout this paper terms such
"courtship" and "courting" refer
events leading to copulation. After initi
pair formation, the Scrape Ceremony b
comes a precopulatory display. Scrapii
behavior eventually becomes disassoch
ed with mating and appears to be t]
mechanism for designating the most i
vorable potential nest locations.

FiG. 20. Scrape ceremony of the long-billed cur-
lew showing Bill-Down Display and orientation of

the male.
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The basic Scrape Ceremony is de-
scribed in the preceding section in its

context with pair formation. The Scrape
Ceremony is the same when performed

as a precopulatory display with I ad-

dition: the male demonstrates Tossing

behavior while calling the female over to

the nest. Tossing behavior is widespread

among shorebirds but its role in court-

ship is uncerteiin.
Following the Scrape Ceremony when

the male raises his bill and head, he also
slowly raises his wings out to the side,

"flagging" the primaries. In that position

he "cautiously" moves around behind

r4he feinale and begins Shaking.
Initially, the female is unreceptive to

Lf'the advances of the male. She does not
cotolerate Shaking behavior, and either

turns in a Crouch-Run posture and pecks
=at the male or runs away. The male often
C,gursues, chasing along behind, or cir-

cling one way and then another in an ef-
i^-., fort to take up a position behind her tail

without being struck or grabbed. Once
the female is receptive to Shakine, Shak-

^^ ing lasts for about 30-45 sec befi^re the

male attempts to mount. More time is re-

" quired, however, before the female be-

comes tolerant of Mounting behavior.
Eventually, the female permits Shak-

ing and Mounting, but runs out from un-
der the male before copulation occurs.
She then turns in a Crouch-Run posture
and threatens the male. The male usually
does not persist with courtship at the
time, but tries again later. At that stage,
some Scrape Ceremonies are followed by
Tossing by the male (instead of further
courtship). The Tossing often begins
while the female is still standing in the
scrape and continues until after she has
walked away. In addition, mating at-
tempts are sometimes made without the
preceding Scrape Ceremony. At such
times the Courtship-Run is displayed by
the male followed by Shaking. The point
at which the Scrape Ceremony (with
Tossing behavior) changes from a pre-
copulatory behavior to a nest site selec-
tion behavior is vague. A gradual process

closely associated with the courtship/
mating sequence is involved.
The final phase occurs when the fe-

male will tolerate the entire sequence of
behavior from precopulatory displays
through coition. Once that phase is
reached, the Scrape Ceremony becomes
isolated from courtship displays which
are then preceded by the Courtship-Run.
(The Scrape Ceremony will be discussed
further under Nest Site Selection.) How-
ever, a male may still be unsuccessful at
his first matino attempt each day, and
therefore repeated courtship displays
still occur. I did not observe more than
1 copulation in a pair on any given day,
though some males would attempt 2 or
more.

NESTING'

\'est Site Selection

Scraping activities result in several

scrapes, usually in one general area of the
.,nest.field with 2 or 3 occasionally bein^
'found^ivithin 8 in of one nnother. Most of
those scrapes are used repeatedly during

Scrape Ceremonies and one of them be-

comes the nest, but the means by which
the actual site is selected is not clear.

Once Scraping behavior has become
distinct from courtship behavior, each
Scrape Ceremony is followed by the
male Tossing while the female wanders
away. Once the nest site is selected,
Scrape Ceremonies cease but Tossing
continues as the method for lining the
nest cup.
Commonly, during the process of nest

site selection, a bird was seen Tossing
and missing the scrape altogether as a re-
sult of either misorientation or standing
too far away from the site. Presumably in
the latter case, the material tossed to-
wards the scrape might be picked up lat-
er and tossed into it. Even with repeated
use and Tossing by the male, however,
the scrapes were never substantially
built and usually were devoid of nesting
material when they were abandoned.
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Subsequent Scraping behavior undoubt-
edly removed material previously placed
in the bowl.
During nest site selection, the female

often performed Scraping and Tossing
during the Scrape Ceremony, and I sus-
pect that her behavior ultimately deter-
mined which site would be used. During
that period, females were observed to
start scrapes and perform Scraping be-
havior without the accompaniment of the
male. A male was never observed to re-
spond to Scraping initiated by a female,
but rather continued with his present ac-
tivity. On the other hand, neither did the
female call to the male or otherwise ap-
pear to be trying to attract his attention.

Nest Construction and Materials

The nest is initially fonned as a scrape
during a Scrape Ceremony. The bowl is
made deeper with subsequent Scraping
and with repeated bill poking. Improve-
ment in the form of added nest material
by Tossing is made throughout the l^lying
period.
The nest cup is lined with whatever

material is available in the immediate vi-
cinity. Cheatgrass leaves and culms are
the most common and are used along
with rabbit pellets, small stems and
twigs, seeds, Canada goose Brttnta can-
adensis excreta, and miscellaneous litter.
Occasionally, a small stone was found in
a nest along with the eggs. Considerable
differences were noted in the amount of
care taken to construct the nest. Some
nests contained sparse amounts of insu-
lating material and bare soil could be
seen in the nest bottom. Other nests had
thick bottoms and walls that afforded
more protection to the clutch. Generally
too, nests were more substantial where
nesting material was locally abundant
than where nesting material was scarce.

Incubating birds often picked up near-
by material and placed it in the perimeter
of the nest using the same nest building
movements as in Tossing, except that the
bird is in a sitting position. That activity
is essentially the same as the Side-ways

Building movements discussed by Graul
(unpublished dissertation) for the moun-
tain plover Charadrius montanus. Incu-
bating individuals also reach out and pick
up material, then drop it directly in front
of the breast in a forward and back move-
ment. As a result of these nest building
activities, the brim of the nest becomes
slightly elevated above the surroundings.
Eventually, the area surrounding some
nests becomes completely denuded of
vegetation and litter.

Scrape Size

Fifty-nine scrapes were measured for
depth and diameter (major and perpen-
dicular axes). Depth in millimeters (58
scrapes) was z= 46.04 ± 10.67 SE with
a minimum of 2s3 mm and a maximum of
66 mm. Diameter in millimeters (118
measurements) was x= 201.16 ± 37.04
SE with the smallest measuring 130 x
130 mm and the largest 275 x 245 mm.
Those measurements are similar to those
reported by Graul (1971) for 1 nest (di-
ameter 190 mm and depth 45 mm) and
by Silloway (1902) for 1 nest (major axis
about 220 mm, minor axis about 153 mm,
and depth about 51 nun). The variation
in scrape diameter probably is a reflec-
tion of the size of the bird that made the
scrape. Depth probably varies with the
extensiveness to which the scrape was
frequented.

Ve.st Site Characteristics

Evidence is accumulating that birds
base their choice of habitat on features of
the environment such as slope of the
ground and structure of the vegetation
rather than on the plant species present
(Wiens 1969).

Vegetation Type

All nest fields were of a general cheat-
grass community of 1 of 2 types. The first
type was a cheatgrass/Sandberg's blue-
grass association and the second type was
cheatgrass with no accompanying blue-
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TABLE 5.-TOTAL COVER4GE (%) AND FREQUENCY OF OCCURRENCE (%) OF BROSIUS AND POA IN 2 TYPES

OF NEST FIELDS, HANFORD SITE, SOUTHEASTER'V WASHINGTON. ALL VALUES ARE MEANS '* SE

Bromu.s/Pon association Bromus

Frequency of Frequency of
Total coverage occurrence Total coverage occurrence

Brornus tectorurn 6.7 ±- 2.2 72.7 ± 15.7 13.6 ± 1.6 93.5 ± 5.8
Old Bromu.s tectortnn 65.4 ^ 10.9 100 ± 0 92.2 ± 2.8 99.5 t 0.5

Port sandbergii 16.6 ^ 4.2 81 ^ 7.9 - -
Old Poa sandbergii 4.6 ^ 2 56.3 ± 18.5 - -

grass. Table 5 summarizes total percent-
age coverage and percentage frequency
of occurrence of cheatgrass and Sand-
berg's bluegrass for those types. Various

Lrforb5 and/or shrubs in very minor quan-
tities were associated with both types.

LrOther cheatgrass communities (e.g., those
.4hat include a preponderance of Jfm Hill
mustard) and other grass communities

t"`(e.g., bluebunch wheatgrass stands) were
Ilot utilized by curlews for nesting.

^ Of 21 nest fields (or areas) identified,
y+,6 (29%) were cheatgrass and 15 (71%)
were cheatgrass/Sandberg's bluegrass.
On the Hanf'ord Site, all areas with cheat^

Cz,grass/Sandberg's bluegrass fields in them
were utilized by curlews, whereas many
ireas of just cheatgrass were never used.

. In the nest fields, the average height of
cheatgrass was less than 100 mm. Cheat-

tTgrass culms are robust, leafy, and spread-
ing (as opposed to erect) and the panicle
is dense and drooping. It covers the
ground much more effectively than Sand-
berg's bluegrass (see Table 5). Sand-
berg's bluegrass has very slender erect
culms that rise from a tuft of very fine
short basal foliage. It averaged about 200
mm in height in the nest fields, notice-
ably taller than the cheatgrass, but due to
its fineness probably did not present u
visual barrier to the birds. In addition,
where cheatgrass and Sandberg's blue-
grass were associated, the grass clumps
were more widely spaced with mosses
and lichens in between, and the cheat-
grass did not reach the density found in
areas of pure stands (see Table 5).
The effects of grazing on breeding bird

density and diversity in a prairie com-

munity were evaluated by Cole and
Sharpe (1976). They found that both
species diversity and total density were
increased for their grazed study site in
part because long-billed curlews were
absent from their ungrazed study site.
Work done by M. M. Tremaine in Ne-
braska (1976 pers. comm.) supports those
observations that long-billed curlews
may be restricted to such grazing areas.
Wolf (1931) confirmed a preference for
short grass.

In summary, long-billed curlews prob-
ably select sites because of the shortness
of'the vegetation and also the spacing of
the grass clumps. Because they rely on
camouflage for protection of the eggs and
themselves during incubation, the short
grass presumably allows for better visi-
bility of approaching danger and the ir-
regular pattern of the grass clumps com-
plements their cryptic coloration.

Slope of the Ground

Long-billed curlews usually select rel-
atively flat areas for nest sites, but some
nests were found in locations where the
ground is uneven; e.g., on top of a dead
furrow (3 nests) or on a roadside furrow
(1 nest). NVolf (1931) stated that the ideal
location is on a slight rise of ground, and
Graul (1971) found the nest he observed
at the edge of a large valley adjacent to
a gently sloping hill. I f'ound 3 nests on
a slight rise of ground, but most nests
were toward the southern edge of the
field regardless of slope. In fields with an
east-west major axis, the nest was located
in either the east quarter or the west
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TABLE 6.-A COMPARISON OF THE DISTANCE (CJt)

TO THE NEAREST CONSPICUOUS OBJECT BETWEEN

DIFFERENT SCRAPES OF THE SAME BIRD. 0 INDI-

CATES THAT THE SCRAPE WAS AGAINST A CONSPIC-

UOUS OBJECT, AND NA INDICATES NO OBJECTS IN

THE VICINITY OF THE SCRAPE

Bird
Scrape No.

no. 1 2 3 4 5 6

1 0 NA NA NA NA NA
2 0 0 0 5.5 300 NA
3 NA NA NA NA NA NA
4 0 41 NA NA NA NA
5 NA NA NA NA NA NA
6 0 0 28.5 - - -
7 136 120 71 246 - -

quarter. On the 100-H/100-D study site,
the overall slope of the ground is down-
ward to the Columbia River to the north,
and so a southerly nest site gave the bird
a sweeping view down the field. But on
the 300 Area study site, the direction of
slope in each field is variable and the ad-
vantages of a southerly location are not
readily apparent.

Proximity to Conspicuous Obj:7ets-__,

Silloway (1902) found several nests be-
side piles of dried cow manure, and Sug-
den (1933) included a photograph of a
long-billed curlew nest adjacent to a pile
of horse manure. Cameron (1907) noted
that curlews look so like "buffalo chips"
as to be easily mistaken for them at a little
distance. In areas heavily grazed, and
therefore covered with only scant vege-
tation, the selection of a site next to a
manure pile would seem advantageous
by making the incubating bird less con-
spicuous.
On the Hanford Site, distances from

scrapes to the nearest conspicuous object
were measured. The most common ob-
jects were old big sagebrush limbs, rocks,
bare dirt mounds, and dead furrows. Oth-
er items were a steel cable, a horse ma-
nure pile, a rusty 5-gallon can, an old
tumbleweed, and a large buncllgrass.
Twenty-two nests (37%) were within 1 in
of an object, 18 nests (31%) were within

30 cm of an object, and 16 nests (27%)
were against an object.

Individual birds were not consistent in
selecting scrape sites in relation to con-
spicuous objects (Table 6). However, I
was unable to make comparisons be-
tween the nest sites chosen by the same
bird in different years, and individuals
may be more consistent in their final
choice. Of 59 scrapes, 14 were used as
nests and 9 of the 14 were near a con-
spicuous object. In general, though, con-
spicuous objects are in short supply in
the cheatgrass fields on the Hanford Site.
Surface rocks and sage stumps were re-
moved when the land was farmed, and
there are no grazing livestock to provide
manure piles. Those objects present are
widely scattered and some nest fields ap-
pear to be without any at all. Therefore,
the tendency to $elect a nest site close to
a conspicuous object may be limited by
the availability of such objects.

Presence of Other Curlews

The presence of long-billed curlews in
an area undoubtedly serves to attract c•on-
specifics to the site and increases the
probability of obtaining a mate, in addi-
tion to the survival value afforded in a
group situation. Territorial behavior
spaces the birds over a given area, but
even though definite boundary lines are
established, nests in neighboring fields
were never adjacent. The nearest neigh-
bor nesting distance was 250 in at the 300
Area study site. However, in particularly
favorable habitat, there is a tendency for
pairs to nest within sight of one another.
Nests in other areas were 500 In or more
apart which concurs with Forsythe (1970)
who found nests about 462 In apart.

Nest DensitU

Sadler and Maher (1976) estimated ap-
proximately 1 pair of breeding curlews
per 6 to 7 km2 of suitable habitat in Sas-
katchewan. Nesting density is much
higher on the Hanford Site. Fifteen ter-
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ritories were identified at the 300 Area
study site that encompasses only 10.36

km2. The 5.18-kn1' 100-F study site sup-

ports at least 3 territories, and the 100-H/
100-D site (15.48 km2) supports at least

10.
Differences in nest density can be at-

tributed to differences in habitat and to
territoriality. Each territory must have
suitable areas for nesting and chick rear-

ing that include adequate food, cover,

and shelter. The 300 Area study site sup-

ports the highest nesting density of cur-

lews because the habitat there is prime.
Such is not the case at the other study
sites, and consequently the nesting den-

Nsities are lower. The prairies of Saskatch-
ewan where curlews occur are much

Vibore vast than the area at Hanford, and,

e*erefore, one expects to find differences

In breeding densih.
rm.

C^= EGC LAYING

Laying Behavior

The behavior of 3 femeiles was ob"
rserved during egg laying and was similar

in each case: the female approaches the
nest to within a meter, stands alert mo-

^.,nentarily, then steps into the bowl. She
first inspects the nest looking and poking

E7`around with her bill, and sometimes toss-
es or pulls additional material inside.
Once that is completed, the female set-
tles into the bowl and sits quietly. After
the egg is laid, the female rises from the
nest and begins Tossing while still stand-
ing in the bowl. Eventually, she steps out
of the nest but continues tossing behind
or to the side for 5-10 min. Time spent
on the nest in the 3 cases observed was
13, 25, and 87 min. The final egg in the
clutch was laid during the 87-min obser-
vation, and the onset of incubation may
have influenced the extended time spent
on the nest.
Once laying has started, both birds be-

come very attentive and return to the nest
numerous times throughout the day. Dur-
ing such visits, the bird usually steps into

the nest bowl and stands over the eggs,
sits down, or alternately stands and sits.
When standing over the eggs, the female
usually assumes a body posture essen-
tially the same as that described for Ap-
peasement. On 2 occasions, a female was
observed to be calling softly while stand-
ing in that position. The Bill-Down Dis-
play is performed by the female when
and if the male approaches her while she
is standing in the nest bowl, and tenni-
nates as soon as he moves away. Males
were never observed to stand over a nest
for any length of time, but females would
often do so for up to 30 min. Either bird
might sit on the eggs for 1-2 hours during
a visit.
Tossing behavior is closely associated

with nest attentiveness and occurs along
with repeated visual and tactile inspec-
tion of the bowl and its contents while
the bird is in or around the nest. Tossing
is also performed just before a bird steps
out of the nest and again before it moves
away from the site.

Courtship continues during egg laying,
'1)1ctAlating attempts were observed to be
successful only on those mornings when
an egg was not laid. The laying of the last
egg in a clutch was observed in 1 pair,
and in that case the last copulation was
seen the day before.

Clutch Initiation and Laying Intervals

Dates for the laying of first eggs were
calculated by backdating at hatching, al-
lowing 28 days f'or incubation (Graul
1971) and 6 days for laying. Most clutches
were initiated within 2.5 weeks of when
the first clutch was started. In 1977, 1
clutch was initiated unusually late, 23
May.
Eggs were laid in the early morning

hours (within 2 hours of dawn) on alter-
nate days. I was able to record the inter-
val between the laying of 2 eggs (the first
and second) in only 1 case, and it was 47
hours and 25 min. Graul (1971) reported
a case of 3 eggs being laid over 4 days
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and a minimum laying period of 5 clays.
Forsythe (1970) observed egg laying at
2-day intervals.

Clutch Size and Egg Description

All nests in which incubation was ini-
tiated contained 4 eggs (Fig. 21). That is
the number reported as the usual clutch
size for long-billed curlews (e.g., Bent
1962, Sugden 1933, Wolf 1931).
The eggs are well described in the lit-

erature from the early 1900s when oology
was popular (e.g., Bent 1962, Shufeldt
1913). Those descriptions indicate a con-
siderable variation in shape, prevailing
ground color, and spotting. I also found

that to be true, though most of the eggs
had either a light beige or a pale bluish-
green ground color with chocolate col-
ored markings. The dark markings can be
bold, large blotches or fine, small specks;
or mixtures of the 2 (Fig. 22). However,
unlike what Bent (1962) reported, there
was a tendency for the markings to be
heavier and more numerous at the big
end of the egg. I have no evidence that
individual females tend to lav eggs with
a distinctive pattern, and single clutches
contained eggs that had both ground
colors.
Two eggs weighed soon after laying

weighed 73 and 71 g. Table 7 sum-
marizes the egg «•eights from 4 clutches
and groups them by week.

Ez;g Losses and Renestinr .-Ittempts

Coyotes and black-billed magpies Pica
pica were the major predators and were
particularly adept at locating nests, es-
pecially if I had previously approached
the nests. Ravens and Pacific gopher
snakes Pituophis melanoleuc«.s catenifer
were probably next in importance; bad-
gers Tctsidea taxis may also have been
effectual.

If the nest is located by a ground pred-
ator, the birds' initial response is Dem-
onstration, followed by displacement
feeding some distance away while call-
ing a rapid "Whee-whee-wheet." No at-
tempt is made to drive the predator away
from the nest. Flying threats are directed
toward avian predators that enter the ter-
ritory, and a curlew will not hesitate to
drive a black-billed magpie or it raven
away from the nest should it be located.
If a black-billed magpie pecks one of the
eggs in the nest, the curlews abandon the
entire clutch (4 observations), but as a ra-
ven may fly away from the nest site with
an egg (2 observations), possibly the cur-
lews continue to attend any that are left
behind. Pacific gopher snakes are com-
mon on the Hanford Site, and in the sand-
hills region of Nebraska, bullsnakes Pi-
tuophi.s rnelanole¢icus sayi are a major
predator and raid nests for the eggs of

FiC. 21. Nests of long-billed curlews with com-
plete clutches. Upper, Proximity to a conspicuous

object; Lower, Usual arrangement of eggs.



THE LONG-BILLED CURLEW IN SOUTHEASTERN NVASHINGTON-Alle/l 51

birds like the American avocet and the
long-billed curlew (Tremaine 1975).
Consequently, though I have never ac-
tually observed such, I suspect Pacific
gopher snakes are predators on the cur-
lew nests at Hanford. Their impact, how-
ever, is difficult to ascertain.

If eggshells remain in the nest after it
has been destroyed, as usually is the case
following predation by a black-billed
magpie, the female curlew will often re-
move them in the same manner as shells
are removed following hatching (see
Hatching). An aberrant form of shell re-
moval is also often displayed in which
the female picks up and crushes the
shells between her manclibles, dropping

CAthe fragments in and around the nest.
In 1977, 5 nests that had been located

during the egg laying period were de-
ersstroyed prior to the onset of incubation.

Three of those losses were attributed to
r_.coyotes and 2 to black-billed magpies.
CoOnly 2 nests were found during that pe-

riod in 1976 and both were destroyed by
4 ' black-billed magpies.

Long-billed curlews do not appear t(7
renest once their first attempt has been

C".thwarted. However, I did observe 1 fe-
male lay 1 egg in a second scrape follow-
ing the destruction of the nest by a black-

;?billed magpie. The nest contained only
1 egg at the time of destruction, which

O^was presmnably the first one laid. The
egg laid in the scrape was also pecked by
a black-billed magpie and no fiirther lay-
ing attempts were observed.

INCU33.4TION

The incubation period for the long-
billed curlew has been reported once by
Graul (1971) as 27 days and 14 hours (±9
hours) between the laying and hatching
of the last egg. As the start of incubation
was unknown for all the successful nests
I observed, I was unable to verify those
data.
Observations at 2 nests indicate that

the male initiates incubation on the
morning following the laying of the last
egg. Both male and female long-billed FIC. 22. Examples of eggs of the long-billed cur-

lew showing variation in shape and markings.
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curlews share in incubation duties, but it
takes a day or 2 for them to establish a
routine of nest relief where the female
sits during the day and the male sits at
night. Prior to that time, they may ex-
change places several times during the
day, and the male may actually incubate
more than the female. On 1 occasion dur-
ing that early adjustment period, a female
was observed to supplant the male from
the nest by performing Wing-Raising.
Also during those first few days, the birds
tend to fly off the nest at the slightest dis-
turbance. Once the incubation p^ tse-i*
underway in an area, the fields are much
quieter and only the unpaired males and
transient individuals participate in ex-
changing Whistles at dawn. The birds re-
main relatively quiet unless disturbed.

Behavior

The normal daytime incubation pos-
ture is an alert, head up position (Fig. 23).
During inclement weather, however, the
incubating bird modifies its posture and
sits with its head low, often below the
level of the grass. Birds using that low
posture frequently raise their heads up,
look around, then sink back down. In the
evening, just before dusk, the male ducks
his head presumably in that same low
position. I was unable to observe the
birds at night but assume the male re-
mained low on the nest throughout.
Shortly after dawn, the male may slowly
raise his head and assume the normal
head up position used during the day, or

he may remain low on the nest until re-
lieved by the female, popping his head
up in response to her calls. In hot ),veath-
er, the attending bird sits with head held
high and pants.
During the day, the incubating adult

adds nest material to the rim of the bowl
in an idle manner, though such activity
is sometimes more pronounced at nest
relief time. The incubating bird also fre-
quently repositions itself to face a differ-
ent direction on the nest. Sometimes the
bird accomplishes that by nestling
around while remaining seated on the
nest. More commonly, the bird rises,
pokes in the bowl with its bill (presuln-
ably to rearrange or rotate the eggs), and
then ttu-ns to face a different direction.
Occasionally, the breast feathers are
preened at that time. Sitting down again,
however, usually is protracted as the bird
repeatedly attempts to settle over the
eggs. The incubating bird usually is
quiet, though Whistling from the nest is
common at nest-relief time (see below).
Whistles are also occasionally exchanged
between neighbors, and a sitting bird
will Whistle at a trespassing curlew if its
mate is not present to defend the terri-
torv.
To rise from the eggs, the incubating

bird tips forward onto its breast hrlneing
its legs up behind, then pushes itself up
and back with the tip of the bill until the
feet are regained. When settling onto the
eggs, the bird first lowers itself onto the
breast with the wings slightly away from
the body. The rear is then lowered as the
bird simultaneously squirms into posi-
tion and adjusts the wings individually.
During the day when the female is in-

cubating, the male may or may not be
present on the territory. Some males
leave for only 1-2 hours, spending most
of the day feeding within the territory,
while others are gone until nest relief
time and leave the female to fend for her-
self. When the female is relieved in the
afternoon or evening, she usually leaves
immediately for the river or another feed-
ing area and does not return until dusk.

FIC. 23. Normal incubation posture of the long-
billed curlew.
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TABLE 7.-Ecc WEIGHTS (G) OF LONG-BILLED CURLEWS AT VARIOUS STAGES IN INCUBATION,' HANFORD

SITE, SOUTHEASTERN WASHINCTON

ERRs First week Second' week Third week Pipping

Clutch A

1 68 64,65 63
2 66 62,64 63
3 66 64,63 64
4 68 64,64 64

Clutch B
1 74,71 67 66
2 70,68 64 64
3 70,68 63 63
4 73,71 67 67

Clutch C
1 63 59 58
2 65 61 60

-3 65 61 61
4 6-1 62 59

°thttch D

cr_,^
67 61

2 60 58
r.,. 3 62 58

4 65 62

^ i'vle.m± SE 67. 0=0.58 66.6:t 0.82 63.3= 0.61 61.4 =0.89

Weights are FrouPrd hy week °( incuhution caletdated by backdaRinq.

Clutches A:md Bwrre .ef¢Lrd h.ice durin¢ the srcond week.

cW'

She departs again in the morning before
returning to incubate for the rest of the
day.

m
Nest Relief

Nest relief occurs about the same time
each day for any aiven pair unless the
birds are disturbed. For example, nest re-
lief by one pair was delayed 2 hours one
morning because a Swainson's hawk Bu-
teo swainsoni was perched in a tree near
their nest. The female curlew wandered
up and down the field displacement feed-
ing and watching until the hawk left. The
morning exchange period was either be-
tween 0500 and 0630 or between 0900
and 1015. Evening exchange periods
were not as clearly defined but were ob-
served between 1700 and 19:30, although
on one very hot day a male was observed
to relieve the female at 1343. The female
immediately flew to a shady spot be-

tween 2 big sagebrushes and rested there
for 20 min before departing.

Typically, at changeover time the in-
coming bird flies into the nest field and
Whistles as it alights. The incubating
bird answers the call with a R'histle from
the nest. The incoming bird then walks
or flies to within about 15 nr of the nest.
The incubating individual flies directly
off the nest as its mate approaches, and
lands elsewhere in the field. Departure
from the nest is generally in the same
direction each time, and on 1 occasion
a male was observed to rotate 180° on the
nest before flying off. The incoming bird
approaches the nest along a particular
route and settles over the eggs. The eggs
usually are left exposed fior less then 60
sec. However, a disturbance at that time
will cause the relieving bird to delay its
approach, and in hot weather that could
kill the embryos. The bird that has been
relieved preens its breast feathers and
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on nest.

stretches its wings with a Two-wing
Stretch or a Two-wing Flap before begin-

ning another activity. On 1 occasion, a
male preened, then flew very rapidly low

to the ground around a small area, swoop-

ing up and down while tipping from side

to side as if chasing butterflies. I could not
resist the thought that the male'sZ^^tza=-^
ordinary behavior was a result of pure cle-

liglrt at being freed from the nest even

though he was probably only stretching

cramped muscles.

Responses• to Disturbances

Responses to Human Intruders

Responses to human intruders are de-
scribed separately from other clistur-
b<tnces because I did not observe other
ground predators approach nest sites,
though I presume the responses are sim-
ilar.

If a human enters a nest field when the
nonincubating bird is nearby, the non-
incubating bird assumes an Alert-Atti-
tude and usually gives the Chirping and/
or "Wheet Wheet Wheet" call. If the in-
truder does not leave immediately, Dem-
onstration interspersed with displace-
ment feeding and the Alert-Attitude
ensues, and sometimes the Enticement-
Run is perfonned. As the intruder ap-

proaches within 10-15 in of the nest, the
nonincubating bird ceases with those dis-
plays and stands or displacement feeds
calling a soft, rapid "Whee-whee-wheet"
or "Curlee Curlee."
The bird on the nest maintains normal

incubation posture even when its mate or
neighboring birds are Chirping. It as-
sumes a concealing posture, lying mo-
tionless as tight to the ground as possible
with the bill resting on the ground (Fig.
24), only after the intruder comes within
sight or its mate flies up nearby calling
"Curlee Curlee." As long as the intruder
is a potential threat to the nest, the in-
cubating bird maintains that posture and
the nonincubating partner continues call-
ing. When no further calls are heard from
the nonincubating partner or it Whistles
an "all clear," the sitting bird slowly rais-
es its head and looks around. If the non-
incubating mate is not present when an
intruder appears, the bird on the nest
may remain low for half an hour or more
after the intruder has gone before slowly
rising up. I commonly observed such de-
lavs following my approach to a blind
though eventually some birds habituated
to iny routine and would pop their heads
up within minutes after my disappear-
ance into the blind.

Incubating females usually do not
flush when approached unless the intrud-
er comes within about 2 in. The males,
however, sometimes vacate the nest be-
fore an intruder is close enough to locate
it. Several authors (e.g., Graul 1971, Sug-
den 1933, Wolf 1931) have touted their
ability to approach an incubating bird
and stroke it on the back or lift it off the
nest, particularly near the end of the in-
cubation period. I was never able to do
that and believe the reason was because
I originally located the nests by search-
ing the fields and flushing the incubating
birds. Once a curlew wa, flushed from
the nest, a sensitivity threshold seemed
to be broken and the bird subsequently
flushed at the first sign of approaching
danger. Such behavior may attract a pred-
ator to the site that might otherwise have
gone unnoticed.

FiG. 24. Incubating long-billed curlew concealing
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hen flushed from the nest at close

e, the incubating bird bursts forth

i a loud squawk, then feigns injury for
l0 in before performing the Entice-
t-Run and calling "Wheet Wheet."
bird eventually takes flight and,

cd by its mate, Demonstration inter-

sed with the Enticement-Run and
llacement feeding is performed.
%hboring birds that are not incubating
er nearby and add their voices to the

:us.
nce the intruder has departed, the at-
ling bird often takes up to an hour to
fe back on the nest. During that time,
bird preens or feeds and may return
he^ii'est several times to inspect the
lert^. The bird may settle over the
;, then fly off again a few minutes lat-
nlj+lo wander back and resettle. That
od.,is crucial for the eggs during hot
th'er. The male often returns to the

ftarst even when it is not his turn to
Jb,ate, and if the disturbance occurred
he middle or late afternoon he usually
.ai"rt's on the nest through the night. If
disturbance occurred in the morning,
f^ii^ale usually relieves the male

hiu,several hours.

hesponses to Other Species

cr^
n incubating bird responds to the
sence of a potential avian predator
,ainson's hawk, red-tailed hawk Buteo
wicensi.s, marsh hawk Circus cy-
us, ferruginous hawk Buteo regalis,
at horned owl Bubo virginianus, ra-
1) by crouching low on the nest as de-
bed previously. The nonincubating
3 responds with flying threats (marsh
vks excepted; see below) or performs
Are Display if the avian predator is
ched near the nest.
:ameron (1907) reported seeing nest-
curlews make flying attacks on marsh
vks. At the 300 Area study site, a pair
marsh hawks commonly hunted over
dune area and parts of the nearby

ds, but the curlews usually ignored
in. Black-billed magpies are a persis-
t threat to nesting long-billed curlews,

55

but a pair can usually keep them from
their eggs if not otherwise distracted. An
incubating curlew does not conceal in re-
sponse to a black-billed magpie, but the
nonincubating bird will pursue one on
the ground with the Crouch-Run, or in
flight. Though gulls (Larus spp.) routine-
ly fly over the 300 Area study site, they
are ignored by the curlews and them-
selves show no interest in the nesting
shorebirds unless a disturbance at a nest
site creates a ruckus that then attracts
them.
One or 2 coyotes commonly cross

through the nesting fields daily, some-
times passing within a few meters of a
nest. The incubating bird conceals as the
nonincubating bird flies to a vantage
point Chirping. The nonincubating bird
then displacement preens or, displace-
ment feeds while calling "Curlee Cur-
lee" off and on until the coyote departs.
Neighboring birds may also fly to vantage
points to watch the coyote, calling "Cur-
lee Curlee." When a coyote is passing
throy n̂,ban area, its movements are easy
to fo9'low m^rely by listening to the chain
of curlew Chirping calls that results as it
moves from one territory to another. A
Townsend's ground squirrel Citellus
townsendii was obsen•ed once in the vi-
cinity of a lonbbilled curlew nest but the
incubating female showed no aggression
even though the squirrel came with 4 in
of her.

Responses to Other Disturbances

Airplanes elicit the same response in
incubating long-billed curlews as do avi-
an predators, but nonincubating birds as-
sume the Alert-Attitude and cock their
heads skywaird to watch. If a plane is be-
tween 15 and 30 in off the ground, all of
the nonattending birds in the area begin
calling a loud and shrill "Wheet Wheet,"
then fly up in alarm. Once the airplane
has passed, they return to their fields
Whistling as they land, and those on the
nests pop their heads up again. Unusual
sounds also cause an incubating bird to
duck down on the nest, and the whistle
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of a nearby train invariably elicited that eggshells remain in the nest they are re-.
response. moved. The birds at that point are lry-

persensitive to any disturbance and di-

Nesting Success rect intensive flying attacks toward
potential predators. Demonstration and

Nesting success was good in 1976 (no displacement feeding are performed.
losses were observed) and poor in 1977. Within several hours, the birds begin
All nests I had located prior to hatching walking and feeding or rest in the field
were destroyed by predators, including near the nest. In time, the male begins
all but 2 at the 300 Area study site. The Ground-Calling and then Scraping and

success of the predators in 1977 is attrib- Shaking, all intermixed. Incomplete
uted to insufficient nesting cover that re- Scrape Ceremonies and Tossing behav-
sulted from the dry winter of 1976. Ad- ior are also performed; the Bill-Down
ditionally, coyotes were thought to be Display, however, was never observed.
more abundant in 1977 than in 1976, but The female is not receptive to renewed

that is subjective. courting by the male but she does per-

Time-lapse film from 1 nest shows a form Scraping at several different sites of

coyote approaching and eating the eggs. her own. That behavior lasts for tip to 2
The coyote was originally passing by hours, interspersed with brief periods of
about 5 in away, but then spotted the con- maintenance activity and standing
cealing curlew and turned to investigate. around. Eight hours after one nest was

In a year of normal grass growth, a coyote destroyed, the pair finally left the nest
would be unable to spot a concealing cur- field and flew toward the river.
lewat5m.
During the incubation period, coyotes HATCHING

appear to be the major predator, but other
potential predators include badgers,-^Pa-_ `t Starring of an egg commonly appeared

cific gopher snakes, and black-billed 3 to 4 days prior to hatching, and a hole

magpies. At 1 nest, trampling by feral usually developed 1 to 2 days before the
horses appeared to be the cause of de- chick emerged. "Clicking" noises from
struction, but such damage may be offset inside the egg were heard in pipped eggs

by the benefits gained from grazing dur- tip to 53 hours prior to hatching.
ing years of overabundant plant growth. Forsythe (1967) described the hatching
No losses by adverse weather were not- of the long-billed curlew. He observed
ed, that the pip hole was started approxi-

mately one-third the distance from the

Behavior Following Nest Loss large end of the egg, then was progres-
sively enlarged until the chick pushed

Curlews abandon the nest once the out the large end and emerged by split-
eggs are damaged or destroyed. Once a ting the remaining shell into 3 roughly

nest is abandoned by a pair, they gradu- triangular pieces. I did not observe the

ally become less and less responsive to complete hatching process, but did find
predators and disturbances. The territory the pip hole to be started as he described

is still defended against conspecifics for (Fig. 25). 1 also collected several shells
a week to 10 days following the destruc- as soon as the chicks were free. In each,

tion of the nest, but the birds spend more about half of the large end and one side

and more time each day away from it. were missing whereas the rest of the

Finally, they depart and presumably mi- shell was intact, indicating it slightly dif-

grate south. ferent method from that Forsythe found.
Immediately after the predator leaves Presumably, the eggs were rotated

the nest, the curlews approach and if any throughout incubation as a result of pok-
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Rrzr] shuffling by the adult bird, but
in r hatching they maintained a rela-

cl}'stable position, usually with the

)ped area upward. This would seem
rantageous, making it easier for the
cks to switch to air breathing.
Iatching usually was synchronous
thin a nest, all the chicks being
;,ched within 5 hours, and seemed to
-- ur at any hour of the day or night.
:tching was also synchronous within an
:a, unlike what Forsythe ( 1970) ob-
.ved in Utah. In 1976, hatching on the
3 Area study site was 11-14 May (5
sts); at the 100-H/100-D Area it was 25
ay to 2 June (4 nests).

Behavior

Long-billed curlews, like many other
rds, become especially attentive at

hatching time and both members of the
pair remain present once the eggs are
starred. Once hatching had actually be-
gun, the female appeared to assume all
incubation duties as she was invariably
on the nest when checks were made,
even at dawn when previously the male
was in attendance. During hatching,
however, it was not unusual to find both
adults off the nest for short periods of
time for reasons I was unable to ascer-
tain.

Responses to Intruders

Hatching of the young seems to elicit
a protective response in the adults that is
not seen previous to that time. Are Dis-
plays are directed at human intruders as
are Demonstration and Enticement-Run
displays, and, therefore, presumably at
other ground predators as well. Avian
predators that fly over or perch within the
territorv are confronted with the same
flying threats, and marsh hawks are at-

,3l^,it-th:}t stage for the first time. Con-tacke
specifics attracted to the site join the
ruckus though do not perform the Entice-
ment-Rtm or the Are Display. If the nest
has not been disturbed on previous oc-
casions, the female remains concealed
over the eggs during the male's displays
unless discovered; then she too Demon-
strates and performs the Enticement-
Run. As soon as the intruder retreats, she
or the male returns to the nest immedi-
ately.

Eggshell Removal

Adults remove eggshells soon after
hatching by grasping them in the bill and
flying several hundred meters before
alighting and dropping them. Each shell
is dropped in a different spot and not al-
ways in the sxme direction from the nest.
Graul (1971) observed the male (short-
billed individual) perform that function.
At 2 nests where I observed the behavior,
the females removed the shells.

25 Hatching of long-billed curlew chicks.

Upper, Pipping; Lower, Downy chick.
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Chick Behavior
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Chicks generally dry out completely
within 3 hours of hatching but even be-
fore they are dry they begin to toddle out
of the nest alone, resting in the grass and
returning to be brooded for short periods.
Within a few hours, coordination of the
young improves substantially, and those
that hatch first often wander too far from
the nest before the others are ready and
become lost. At 2 sites, I was unob-le-te.
find the first hatched chick within a 10-m
radius of the nest. Newly hatched chicks
do not follow or respond well to the calls
of the adults, and once mobile may run
from the nest when there is a disturbance
instead of concealing. Upon approaching
a nest soon after hatching, I would usu-
ally find the chicks resting in or just out-
side the bowl. When handled, the chicks
would often cry in distress, giving the
"Squee" call which would throw the
adults into a frenzy of displays at close
quarters. One chick called "Peep Peep"
and "Hee-who" while resting in the nest
prior to being banded. During the first 24
hours, the chicks slowly peck at the
ground and at various objects and appear
to start feeding by the second day.

BROOD PERIOD

Nest Departure

If the last chick hatches in the morning
or very early afternoon and the weather

is favorable, the entire brood is likely to
leave the nest that afternoon. If the last
chick hatches later in the afternoon or
evening, the brood usually stays at the
nest until the following day, leaving
about midmorning when the temperature
has risen sufficiently for the chicks not to
require brooding. In rainy or cool weath-
er, the brood may stay in the nest for up
to 24 hours (1 observation). If the site is
disturbed during hatching, the chicks are
moved away from the nest prematurely,
often before the youngest are fully mo-
bile.
At the time of departure, the male

stands watch some distance away in the
direction they intend to move as the fe-
male gives a low call while standing near
the nest. At the 300 Area study site, the
chicks were moved directly to the south
ridge area (Fig. 19), and the male took
up a position on top of the first ridge
overlooking the field and the rest of the
ridge area. Normally, the chicks return
and are brooded at the nest site at night
for several days following the hatching,
and the site is defended during that time
(\I. M. Tremaine, 1976 pers. comm.).

Brooding

Brooding is accomplished by the same
posture used in incubation or by the
adult standing with the wings dropped
down with the young standing beneath
(Fig. 26). Young are brooded regularly at
different times during their first few days
by both sexes, particularly during the
cool earlv morning hours. I do not know
the age of the young when brooding ter-
minated, but I never observed chicks
being brooded after they were about 2
weeks old.

Behavior

Shading

The chicks spend most of their time
walking and feeding even during the
heat of-the day, though when small they
frequently rest for short periods in the

Ftc. 26. Brooding posture of the long-billed cur-
lew.
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shade of a shrub or a large forb. Some-
times the chicks crawl up into such

plants, presumably gaining the addition-

al advantage of the cooling effect of the
wind. I never observed adults shading

their chicks, but on the Hanford Site the

chick rearing areas all include plant

species large enough to provide shade so

adult shading is not necessary. The
adults also seek shade during the heat of

the day, but one bird always maintains a
lookout.

Brood Movements

Long-billed curlew family units do not
keep together the way some other shore-
birds do, e.g., killdeer Clzaradrius coci-
f2Tus. The chicks wander independently

aid often become widely separated. The

otder they get, the more independent the
chicks become and the farther apart they
wander. One juvenile of about 3 weeks

W age was found approximately 563 m
tfxom its parents and a sibling. On another
occasion, the 2 chicks in that same brood
were separated by approximately 805 m.
,,,One parent was with each chick and nei-
'ther could see the other. The adults can
-rketermine the general direction of travel
,by the male flying 50-100 in ahead and
' standing, while the chicks and the female
or,vander towards him walking and feed-
ing. If the chicks are wandering in the
preferred direction on their own, the
adults may merely follow along behind
them. If the adults remain in 1 local-
ized area, the chicks will center their ac-
tivities there but may range 100 m out
and back.
The adults maintain a close watch, usu-

ally 50-100 m apart with the chicks some-
where in between. Daily brood move-
ments were of 2 patterns, presumably a
function of the habitat available. At the
300 Area study site, the chicks were
moved from the fields into the south
ridge area, where at first they were found
in different locations each day. Then
sometime within the first 2 weeks, chick
rearing areas were selected and each
brood could be found daily in 1 spe-

cific areat.Petailed observations were not
made ori brood^ in the south ridge area
because the topography and vegetation
inhibited sightings. At the 100-H/100-D
and 100-F study sites, the broods fol-
lowed a daily routine of moving toward
the river from their nest area in the early
morning, feeding in the fields along the
bluffs during the day, and then heading
back toward their nest area in the late
afternoon and evening. The chicks and
adults would then roost for the night in
or near their nest area.

Perching

Long-billed curlews commonly alight
in big sagebrush, antelope bitterbrush,
trees, or on top of dried tumbleweeds,
dirt mounds, rocks, stumps, fence posts,
utility poles, rails, etc. (Fig. 27). Silloway
(1909) discovered a male curlew that
used a solitary fence post as a vantage
point for guarding his home. Though that
behavior may be seen at any time during
the breeding season, it is particularly ad-

FtG. 27. \fale long-billed curlew perching in
shrub.
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vantageous during the brooding period
when the adults are protecting their
flightless young. At the 300 Area study
site where the chicks are reared in shrub
vegetation that averages about 1.2 m
high, the adults cannot possibly spot in-
truders at a distance while standing on
the ground. Hence, at least 1 adult perch-
es in the top of a suitably tall shrub. Oc-
casionally, a bird was observed to assume
a bill-back resting posture while perched
in a shrub, but that may have been a dis-
placement activity. In chick rearing areas
where shrubs are not predominant, the
adults perch on whatever is available.
Those areas along the Columbia River
have scattered trees and I have seen cur-
lews land in them as high as 8 m off the
ground when disturbed by an intruder.
From such vantage points, the parent cur-
lews keep close watch over the fields un-
til all danger has passed.
The birds touch down gracefully when

alighting above ground and the wings are
fluttered overhead until balance is ob-
tained. Sometimes it is a rather lengthy
process if the branches of a par.kiculat
bush are flimsy and the weight of tlie birP
is too great for them. Some birds are often
persistent and keep trying for several
minutes, breaking numerous branches
before selecting another perching site.

Roosting

The chicks are still downy v
are no longer brooded at night.'
tinue walking and feeding after
until the female calls them
"Wheet" call toward the roos
Soon after sundown, the male
the field but I was never able t
where he went. At twilight, e
disappears into the grass whi
male stands alert. At dark, she
across the field and also dis^
made 1 observation of chick

hen they
Chey con-
sundown
with the
:ing area.
flies from
3 observe
Ich chick
e the fe-
flies low
ppears. I
behavior

on the first night following their aban-
donment by the female. The chicks were
alone with the male and 15 min after sun-
down began to follow after him. The

male responded by flying from place
place around the field as the chicks r
first one way and then another in an
tempt to keep up, but the male ahv2
landed too far away. Finally, it got so dc
I could no longer see the chicks and p:
sumably they sat down in the grass.

Feeding

The chicks walk and feed in a mann
similar to the adults except that th
more frequently run after insects ai
probing was not observed. They pay p:
ticular attention to Munro globe-mall(
plants when they are available, poki
among the foliage and tugging at t
leaves.

Flapping-Jump
,

The downy young were frequently c
served to perform a movement I ha
termed the Flapping-Jump, in whi
they would make short dashes, simul
neously flapping their wings and jum
ing up and down as if attempting to i_
The behavior occurred when the chic
were crossing an open area such as
road, and each chick in turn would do t
Flapping-jmnp for a few seconds befc
going on.

Fledging

The females usually abandon the
broods when the chicks are 2 to 3 wee
old, though it is not unusual for 1
remain until fledging. After the femal
depart, only the males care for the chic!
Two young broods were found in whi
only the female was caring for the chic!
.and in those cases the male had presu,
ably been killed.
About 31 days after hatching, the j

veniles and attending adult(s) chan,
their daily routine and begin movi
cross country away from their nesti
area. The feather development of chic
of known ages captured prior to that wa
dering period appeared to be within
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to 14 days of completion. On that basis,

i long-billed curlews fledge at 41-45 days.
Watson (1972) reported that Eurasian

curlews fledge in 35-42 days.
Once the birds start moving they may

travel over 2 km a day, and tracking them

through the shrubby areas to make ob-

servations was not feasible since the

adults at that stage no longer fly up at the
first sign of disturbance. As a result, I

r have no data for that period and was not

able to watch the process of "learning"

to fly. However, on 21 July, I watched 1

juvenile flying from the Columbia River

y after loafing for several hours on an is-
g land. A strong breeze was blowing and

the bird had considerable difficulty mak-
ing headway, but eventually it was able
to land on top of the bluffs above the riv-
er. After resting for 7 min, the bird again

t took off and with great difficulty disap-

I peared over the horizon headed north-
e east. An adult bird could have easily ne-
h gotiated the climb over the bluffs in even

a strong wind.

^ Territoriality
:s n.

a Pairs with young spend a considerable
e amount of time evicting other long-billed
e, curlews from the vicinity of the chicks.

° The area defended by the parents, how-
ever, is a minimum distance from the
chicks themselves rather than the entire
"territory" as was the case prior to hatch-

ir
cs
I o
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s.
.h
.s,
n

u-
-*e
,g
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ks
n-
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ing. Therefore, as the chicks move so
does the area defended. The interactions
with conspecifics usually are mild but
violent encounters are also common.
The interlopers become increasingly

problematic through June. Their num-
bers increase as do the size of the groups
as those birds without chicks are flock-
ing, and migrants from other areas start
to arrive. In the late afternoon and eve-
ning, they move into the fields to feed
and roost for the night. They appear to be
attracted by the presence of other cur-
lews and usually try to land with the par-
ent birds and their young. Commonly,
such intruders are very persistent and

hesitate to leave, resulting in prolonged
Appeasement-Run behavior. If a group
flies in and lands near the chicks, the
male or female threatens or pecks each
bird one at a time and often repeatedly
before the entire group departs. The
chicks appear not to be bothered by the
adult interactions and ignore the intrud-
ers.

Responses to Disturbances

At the first sign of approaching danger,
adults with a newly hatched brood give
a mixed series of Chirping, "Curlee Cur-
lee," and "Wheet Wheet" calls. Demon-
stration is then performed by the female
while the male remains with the chicks,
though flying to a vantage point. If the
intruder continues to approach, then the
male also Demonstrates, and gometimes
the Enticement-Run is performed. The
Arc Display is performed if the intruder
is very close to the young; e.g., when a
human is searching for the chicks.
When an avian predator flies over the

chicl^!7earir{g area, the adults pursue it
intensely. Occasionally, a raptor will
perch near the chicks or will be perched
in an area where the adults are trying to
take the chicks. In such situations, the
adult curlews repeatedly perform the Arc
Display. On 2 occasions, I observed par-
ent curlews flying at a perched red-tailed
hawk for over 35 min. Perching raptors,
however, rarely appear to be annoyed by
the aerial displays of long-billed curlews,
and ultimately the curlews resort to chick
removal as a solution.
The chicks usually do not conceal

promptly in response to the adult alarm
calls, but they do conceal if both adults
leave the immediate area. Their cryptic
coloration serves them well as they
crouch flat and motionless on the ground
(Fig. 28), making them difficult to locate.
The adults call them up with a soft
"Wheet" call when the danger has
passed.
As the chicks get older, they wait to

conceal until they actually see the intrud-
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er approaching. Also, those older more
experienced chicks tend to hide when
possible with at least the head under a
shrub or forb, this often involving a run
to a suitable point. As they run, they turn
their heads to watch the intruder and
hold their wings out to the side. I located
a chick that had crawled into a small
depression, covered with grass and bro-
ken Jim Hill mustard stems. Another was
located 13 cm off the ground ia:K--l^
sagebrush. Corresponding roughly with
the change in chick behavior, long-billed
curlew adults gradually stop performing
threat displays and give only alarm calls
in response to disturbances.
The older the chicks get, the more they

run before concealing, and often I could
approach within 10 in before losing sight
of them. Chicks within 1-2 weeks of
fledging would conceal, then just as I was
reaching for them they would jump up
and take off running. Once in hand, the
chick would give a call similar to the
adult "Guaah" call.
When a chick is first captured by a hu-

man, the adults Demonstrate and per-
form the Are Display. After the chick has
been in hand for several minutes, it usu-
ally ceases to give its alarm note and the
adults displacement feed or assume the
Alert-Attitude nearby. As soon as the
chick is released the adults begin again
with their Demonstrations. The chick
runs away: younger ones usually conceal
in the nearest shrub if one is available;

older ones run until they are out of s
of the intruder. The adults fly to a van
point and keep watch until the intri
has departed.

Accidents, Injuries, and .1lortalit;

Two fledglings were involved in c
sions with man-made structures. One
found dead, presumably having fl<
into a utility wire. The other was fo
stunned after an apparent collision
a car; it recovered and was released.
Three chicks were captured that v

suffering from some kind of injury.
first was about a week old and had a f
tured tibiotarsus. The chick was foun
an emaciated condition and died wi
2 hours. The second was 2-3 weeks
and had 2 cheatgrass florets lodged
eye. The eye was completely closed,
after I removed the florets the bird
able to partially open it. The eye
peared normal when the same chick
recaptured 1 week later. The third r
involved a 4-5 -week-old chick. It hac
unidentified grass floret embedded in
feather shaft of 1 primary, and that
mary had not emerged as fully as the
ers. I removed the floret before relea:
the bird.

Mortality is highest in chicks und<
week of age and seems to level off ^,
that. A very unusual situation is to sc
pair of adults with more than 2 youn:
their care and most adults have nc
The chicks are lost most frequentl;
night when observations are made ^
difficulty.
Many of the causes of chick mort::

are uncertain, but predation is no dc
partly responsible. R. E. Fitzner (14
Research Scientist, Battelle, Pac
Northwest Laboratories, Richland, W;
ington 99352, pers. comm.) found the
mains of 1 downy chick and 1 adult
Swainson's hawk nest, feathers from ^
venile or adult birds in ferruginous ha
castings, and feathers from 1 juvenil;
adult bird in a great horned owl cast
I saw •a black-billed magpie carry o
chick that was less then 24 hours ol

FiG. 28. Long-billed curlew chick concealing.
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suspect coyotes are of primary concern,
though I never actually saw one take a
chick.
Some chicks may perish early by wan-

dering too far from the nest too soon or
by not being able to keep up with the
adults and other brood members. A dis-
turbance at hatching time resulting in
chick removal most certainly increases
chick losses in this way. One chick less
than 2 days old was found dead in a nest
field, presumably of exposure. Exposure
during the heat of the day or at night may
cause mortality.
Adverse weather conditions are un-

doubtedly stressful for the chicks. The
nights are still cool when the chicks are

_ downy and June is wet and windv. I have
watched chicks walking and feeding for
hours at a time in a high wind while it
rained continuously. Cold, wet, windy
nights must certainly take their toll. The
wind also poses a problem for the adults
when a predator approaches because
they cannot fly at it effectively.
Many broods are still on the ground

after the flocking phase is well underway.
Those chicks that hatch late in May will
still be downy after the bulk of the adults
has departed, and that absence of con-

° specifics which would otherwise provide
additional eyes and ears to auard against
predators may also contribute to chick
mortality.

In 1976, no estimate of fledging suc-
cess was made. In 1977, 9 juveniles re-
mained along the river after the main
congregation of long-billed curlews from
the Hanford Site and the Wahluke Slope
had departed. I was unable to estimate
age or ascertain the sex of the birds at the
staging area because the staging island is
too distant from the mainland.

STAGING AND DEPARTURE

Staging and departure were not ob-
served in 1976. In 1977, the first small
flocks were observed in the fields in early
June.

Flocks spend the heat of the day rest-
ing in fields or loafing on the upstream

tips of islands in the Columbia River. A
spit on the south side of Island 3 between
100-H and 100-D Areas serves as the pri-
mary loafing and staging area for curlews
from the Hanford Site and the Wahluke
Slope.

Birds usually arrive at Island 3 in the
morning between 1000 and noon. They
arrive singly or in groups, some of which
include up to 100 birds by mid-June.
Time on the island is spent resting,
preening, and occasionally bathing. The
majority of the birds remafn at the site
until late afternoon or evening, usually
leaving between 1600 and 1800; all are
gone by 2000.
As the daily departure time grows near,

"Wheet Wheet \Vheet" calls and bouts of
Two-wing Flap movements ripple
through the flock. The birds become
more restless, shifting about, calling
"Wheet Wheet Wheet," and groups be-
gin to leave for the fields where they
roost for the night.
Each group leaves in a flurry of Two-

wing Flap behavior. A few birds lift off
first, callj,ng "Wheet Wheet Wheet," and
are jo'rhed in-.,4inediately by others. Their
flight is erratic as they are buffeted by the
wind, but eventually they rise up and fly
away in strong, even flight though in no
particular formation. Often shortly after
taking off, individuals were observed to
dive straight down, twisting back and
forth, then to swoop up just before hitting
the water as if they were playing in the
wind.
The curlews apparently can identify

the other birds that roost in their area be-
cause each group lifts off together and
heads in a particular direction. When sev-
eral groups leave simultaneously there
doesn't seem to be any confusion among
group members as to which way to go or
with whom. However, when a group ini-
tiates its departure, other birds may also
fly up to join them but then return to the
flock.

As the flocking phase progresses, the
birds arrive earlier and leave later each
day; the flocks also become larger. A peak
population of approximately 250 birds
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was present on 17 June, following which
their numbers decreased to merely a few
stragglers by the end of the month. In
July, only a small group of juveniles was
present.
During that period of flock reduction,

groups of up to 30 birds were observed
to leave Island 3 at the usual daily de-
parture time, but instead of heading out

in one particular direction they begai
milling around over a nearby field, call
ing "Wheet Wheet Wheet" continuousl}
as they spiraled upwards. I watchel
those groups through binoculars unti:
they went up so high that I could no long
er see them. Presumably those birds mi
grated from the Hanford Site and south-
eastern Washington.

)
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A CURLEW'S FAREWELL

I tried but I can try no more
I cried but I can cry no more

I failed to bring a young chick's cry
Into this world.

Time now bids me say flrewell
The sun is setting and I must go

But I will come again next year ...
and try
Until I die.

^ ..^.^
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APPENDIY

List of Common and Scientific Names of Plants
Mentioned in the Text

GRANI INEAE

Cheatgrass Bromus tectorum L.
Sandberg's bluegrass Poa sandbergii Vasey
Bluebunch wheatgrass Agropyron spicatum

(Pursh) Scribn. & Smith
Sand dropseed Sporobolus cryptandru.s (Torr.)
Gray

POLYGONACEAE

Buckwheat Eriogonum sp. Michx.

CHENOPODIACEAE
Russian thistle Salsola kali L.
Spiny hopsage Atriplex spinosa (Hook.) Collotzi

CRUCIFERAE
Jim Hill mustard Si.symbrium alti.s.sinmm L.
\VallHower Ery.simum as•perum (Nutt.) DC.

LEGU\IINOSAE

Lupine Lupinus sp. L.

POLEMONI.ACEAE

Long-leaf phlox Phlox longifolia Nutt.

BORAGINACEAE

Tarweed fiddleneck Amsinc•kia lycopsoide.s Lehm.

ONAGRACEAE
P^i.ki.evenip^g primrose Oenothera pallida Lindl.

MALVACEAE

\Iunro globe-mallosr Sphaeralcea munroana
(Dougl.) Spach

LILIACEAE

Asparagus Asparagus officinali.s L.
13rodiaea Brodiaea dougla.sii Wats.

UJII3ELLIFERAE

Desert parsley Cymopteru.s terebinthinus (Hook.)
T.&G.

CACTACEAE

Plains prickly-pear cactus Opirntia polyacantha
Haw.

ROSACEAE

Antelope bitterbrush Pur.shin tridentata (Pursh)
DC.

COMPOSITAE

Big sagebrush Artemisia tridentrtta Nutt.
Gr:ry rabbit-brush Chrysothennnu.s nauseo.sus

(Pall.) Britt.
Green rabbit-brush Chry.sothamnu.s• uiscidifioru.s

(Hook.) Nutt.
Fleabane Erigeron sp. L.
Balsamroot Bal.samorhiza careyana Gray
Yarrow Achillea lanulosa (Nutt.) Piper
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